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[Document Name] Specification 

[Title of the Invention} BASE STATION APPARATUS IN 

. * 

MOBILE COMMUNICATION SYSTEM 

[Scope of Claim for a Patent] 
5 [Claim 1] 

A base station apparatus in a mobile communication 

r 

system characterized by comprising: 

a transmission and reception amplifying section that 
amplifies a CDMA signal transmitted to or received from 
10 a mobile station; 

a radio section connected to said transmission and 
reception amplifying section to subject a baseband -spread 
transmitted signal to a D/A conversion and then to an 
orthogonal modulation and to subject a received signal to 

■ 

15 a quasi -synchronous detection and then to an A/D 
convention; 

a baseband signal processing section connected to 
said radio section to execute baseband signal processing 
on the transmitted signal and the received signal; 
20 a transmission path interface connected to said 

baseband signal processing section to interface an 
external channel ; and 

a base station control section to control radio 
channel management, setting and releasing of radio 
25 channels and so on. 
[ Claim 2 1 

The base station apparatus as claimed in claim 1 , 



- . ... 

characterized ±n that communication with said external 
channel is carried out using an ATM cell* 
[Claim 3} 

The base station apparatus as claimed in claim 1 or 
5 2, characterized in that communication with said mobile 
station using the CDMA signal is carried out by mapping 
a plurality of logical channels onto a plurality of 
physical channels . 
[Claim 41 

10 The base station apparatus as claimed in any one of 

claims 1-3, characterized in that the CDMA signal used for 
communication with said mobile station is spread using two 
types of spreading sequence codes including a short and 
long spreading sequence codes. 

15 [Detailed Description of the Invention] 

[Technical Field to which the Invention Pertains] 

The present invention relates to a base station 
apparatus in a mobile communication system, and more 
particularly to a base station apparatus capable of 

20 communicating with mobile stations through high speed 
digital communications using CDMA, 
[Background Art] 

Recently, base stations in mobile communication 
systems have become increasingly faster owing to the 

25 development of novel communication methods such as CDMA, 
which become possible with recent advances in digital 
communications techniques. In addition, fixed stations 



•>• ■ . ■ 

■ ■ ' . . ' .' . . . 

are also digitized, and come to use new switching networks 
such as ATM networks. 

[Problems to be solved by the Invention] 

An object of the present invention is to provide a 
5 novel, high speed, digital base station best suited to 
achieving communications with mobile stations by CDMA, and 
with a control office by ATM, 
[Means for Solving the Problems] 

To achieve this object, there is provided a base 

10 station apparatus in a mobile communication system 

characterized by comprising a transmission and reception 
amplifying section that amplifies a CDMA signal 
transmitted to or received from a mobile station, a radio 
section connected to the transmission and reception 

15 amplifying section to subject a baseband- spread 

transmitted signal to a D/A conversion and then to an 
orthogonal modulation and to subject a received signal to 
a quasi -synchronous detection and then to an A/D convention, 
a baseband signal processing section connected to the radio 

20 section to execute baseband signal processing on the 

transmitted signal and the received signal, a transmission 
path interface connected to the baseband signal processing 
section to interface an external circuit, and a base 
station control section to control radio channel 

25 management, setting and releasing of radio channels and 
so on. 

Further, communication with the external channel is 
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carried out using an ATM cell ♦ Communication with the 
mobile station using the CDMA signal is carried out by 
mapping a plurality of logical channels onto a plurality 
of physical channels* The CDMA signal is spread using two 
5 types of spreading sequence codes including a short and 
long spreading sequence codes . 
[Embodiments of the Invention] 
1; Outline of a system 

1.1. Name 

10 W-CDMA radio station apparatus (BTS) 

1.2. Explanation of abbreviations. 

Abbreviations used in the present application are 
shown in Table 1. 

15 
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[TABLE 1} 

List of abbreviations 



NO . 


ADDrevxat ions 


■ W •_ ~iin.fi 


1 


BTS 


base transceiver station 


2 


AMP 


transmitting/ receiving 
amplifier 


rv 

3 


MDE 


base statxon 
modulator /demodulator 


4 


MS 


radio mobile station 


5 


ANT 


Antenna 


6 


HW 


wire transmission path 


7 


MCC-SIM 


mobile control/ switching 
simulation center 


8 


HW-INT 


wire transmission path 
interface 


9 


TRX 


radio stage 


10 


BTS-CNT 


base transceiver station 
controller 


11 


BB 


base-band signal processor 


12 


MT 


maintenance tool 



1.3. Requirements 
5 The present apparatus does not only meet the 

requirements shown below but is also configured to 
sufficiently endure vibration during transportation or 
the like, fully taking operability, maintainability. 
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reliability, and the like into account; . 

The present specification is not conclusive and Its 
details may be changed in accordance with the contents of 
technical meetings, the national or ARIB/TTC r s technical 
5 conditions, or the like. The conditions other than those 
described in the present specification which are regulated 
by the Japanese laws (the Radio Law or the like) obey these 
laws . 

10 2. Structure 

2.1- Functional configuration 

The base station apparatus has a configuration as 

shown in Fig. 1. Shaded portions in the figure correspond 

to a functional configuration of the BTS. The following 
15 contents are intended to show the functional structure and 

not to restrict a hardware configuration. 

2*2. Outline of functions 

Table 2 shows an outline of functions of various 
20 blocks. 

[TABLE 2] 



Outline of functions of blocks of BTS 



1. 


Tran smi t t ing / receiving 


Being provided with a 




amplifier (AMP) 


transmitting amplifier for 






■ . 

amplifying a transmitted RF 






signal , and a low noise 
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a 


■ - * ■ * 

amplifier for amplifying a 
received RF signal, duplexing 
the RF transmitted signal and 

- 

RF received signal, and 
connecting them to the ANT. 


2. 


Radio stage ( TRX ) 


D/A converting a transmitted 
signal that has been subject 
to baseband spreading, and 
converting it to an RF signal 
bv Quadrature modulation and 
carrying out quasi -coherent 
detection of a received signal 
fed from a receiving 
amplifier, A/D converting it, 
and transferring it to a 
baseband block. 


3. 

• 


Baseband signal 
processor (BB) 


Carrying out baseband 
processings such as error 
correcting encoding, framing, 
data modulation and spreading 
of transmitted data, and 
despreadlng of a received 
signal, chip synchronization, 
error correcting decoding, 
data demultiplexing, maximal 
ratio combining during 

T 

inter-sector diversity 
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handover, and the like. 


4. 


Radio base station 
controller ( BTS-CNT ) 


Exchanging a control signal 
with MCC-SIM to carry out 
management of radio channels, 
and establishment or release 
of radio channels . 


5. 


Wire transmission path 

interface 

(HW-INT) 


Having an ATM processing 
function, and AAL type 2 and 
AAL type 5 functions in an 
xnter-of f ice transmission 
path interface. Providing an 
SSCOP function to a control 
signal between MCC-SIM and BS. 
Generating an operation clock 
of a BTS from a transmission 
path . 


6. 


Maintenance tool 
(MT) 


Having a function of 
specifying parameters of 
devices, and a function of 
collecting data. 



2.3. Shape 

A BTS has the structure of Table 3 . 

5 [TABLE 3] 

Shape of BTS 
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Specification 


Height 


Less than or equal to 18 00 mm 


Width 


Less than or equal to 800 mm 


Depth 


Less than or equal to 600 mm 



3 . Operation conditions 

3.1. Electrical characteristics 

5 * Electrical characteristics are met at an ambient 

temperature of +5 to 40 °C, a normal humidity of 65±20%, 
and a rated power voltage of DC~48V±5V. 

* A circuit can be inserted and removed by a closing and 
resetting operations without the need to stop the power 

10 supply to the circuit. Variations in power supply do not 
affect the system. 

3.2. Mechanical characteristics 

* For the parts specified herein, screws do not come loose 
15 or the parts do not slip off in spite of vibration during 

transportation or the like or normal handling operations. 

3.3. Startup process 

• The base station automatically resets itself when power 
20 is turned on. 

• When resetting a CPU, the following processing is carried 
out in accordance with programs in a ROM. 

(1) Internal checking of the CPU. 
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(2) Start up of APs. 

3.4. Measures for jamming 

Specifications for jamming waves generated by the 
5 present apparatus are described in the M Specification 
D0000002. However, the present apparatus is placed in a 
center and thus obeys the Radio Law. 

3.5. Related regulations 

10 Regulations for operation of self-imposed restraint 

measures for jamming waves generated by information 
processing apparatuses and electronic office equipment 
(revised on November 25, 1993; of Self-imposed Restraint 
on Jamming in Information Processing Apparatuses and the 

15 like) (conforming to CISPR Publ.22). 

3 . 6 - Reliability 

A target MTBF value for the present apparatus is at 
least 15,000 hours. Sufficient considerations are given 
20 to make the unitary apparatus reliable* 

4* Interface conditions 
4.1. Radio interface 
4.1.1. Major specifics 
25 Table 4 shows major specifics of the radio interface. 
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[TABLE 41 

Major specifics of radio Interface 



Item 


Specifics 


Radio access scheme 


DS - CDMA FDD 


Frequency 


2 GHz band 


Carrier frequency spacing 


5 MHz (expandable to 1.25/10/ 
20 MHz) 


■i 

Chip rate . 


4.096 Mcps (expandable to 

1.024/8.192/16.384 Mcps) 


Number of switched carriers 


2 (select two out of four 
carries ) 


Mo dula t ion / demodula t ion 
scheme 


Data; QPSK, pilot symbol 
coherent detection, and RAKE* 
Spread: QPSK. 


Encoding/decoding scheme 

• 


Internal codes : 
Convo lu t ional encoding 
(R=l/3 or 1/2, K=9) and 
ViterDi sort decision 
decoding • External codes : 
Reed-Solomon codes (for data 
t r ansmi s s ion ) 


Symbol rate 


16-1024 ksps 


Information transmission 
rate 


Variable up to maximum 384 
kbps 


Transmission power control 


SIR based close loop and open 
loop 



- ■ ' * * ' 

Diversity 


RAKE + Antenna 


Inter-base station sync 


Asynchronous 



4.1.2. Radio channel structure 

4.1.2,1. Logical channel structure 
5 Structures of logical channels are illustrated in Fig. 

2. 

4.1.2.1.1. Broadcast control channels (BCCH1 and BCCH2) 
Broadcast control channels (BCCHs) are one-way 

10 channels for broadcasting information on the control of 
each cell or sector from a base station to mobile stations . 
The broadcast control channel transmits time varying 
information such as SFNs (System Frame Numbers ) and reverse 
interference power values . 

15 

4.1.2.1.2. Paging channel (PCH) 

A paging channel (PCH) is a one-way channel for 
transmitting the same information from the base station 
to mobile stations all at once over a large area. This 
20 channel is used for paging. 

4.1.2.1.3. Forward access channel-long (FACH-L) 

A forward access channel-long is a one-way channel 
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for transmitting control information or user packet data 
from the base station to mobile stations. This channel 
is used only when a network knows the location cell of a 
mobile station . It is employed to transmit a considerably 
large amount of information* 

4*1.2.1.4. Forward access channel-short (FACH-S) 

A forward access channel-short is a one-way channel 
for transmitting control information or user packet data 
from the base station to mobile stations. This channel 
is used only when a network knows the location cell of a 
mobile station. It is employed to transmit a considerably 
small amount of information. 

i 

4.1.2.1.5. Random access channel-long (RACH-L ) 

A random access channel-long is a one-way channel for 
transmitting control information or user packet data from 
mobile stations to the base station. This channel is used 
only when a mobile station knows its location cell. It 
is employed to transmit a considerably large amount of 
inf ormation . 

4.1.2.1.6. Random access channel -short (RACH-S ) 

A random access channel -long is a one-way channel for 
transmitting control information or user packet data from 
mobile stations to the base station. This channel is used 
only when a mobile station knows its location cell. It 
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is employed to transmit a considerably large amount of 
information. 



4*1.2. 1.7 . Stand alone dedicated control channel (SDCCH) 

A stand alone dedicated control channel is a 
point-to-point two-way channel that transmits control 
information. The stand alone dedicated control channel 
occupies one physical channel. 



10 4.1/2.1.8. Associated control channel { ACCH ) 

An associated control channel if a point-to-point 
two-way channel that transmits control information. This 
channel is a control channel that is associated with a DTCH. 



15 4.1.2.1.9. Dedicated traffic channel ( DTCH ) 

A dedicated traffic channel is a point-to-point 
two-way channel that transmits user inf ormation. 



4.1.2.1.10. User packet channel 
20 A user packet channel is a point-to-point two-way 

channel that transmits user packet data. 



4.1.2.2. Structures of physical channels 

Fig. 3 illustrates the structure of a physical 
25 channel. Table 5 illustrates the characteristics of 

* ■ 

individual physical channels . 
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[ TABLE 5 J 

Characteristics of physical channels 





Perch 


Common control 


Dedicated 


■ 


channels 


physical channel 


physical 




• 




channel 


Symbol 


16ksps 


Reverse direction: 


32/64/128/256 


rate: 


■ 


16/64 ksps 


/512/1024 ksps 






Forward direction: 








6 4 ksps 




Transmis 


Transmi s s i on 


*Only radio frames 


High speed 


sion 


power control 


containing 


closed loop 


power 


is not 


transmitted 


transmi s sion 


control 


applied * 


information are 


power control 




Usually, 


sent . No symbols 


can be carried 




there are a 


including pilot 


out • 




first perch 


symbols are sent of 






channel 


radio frames 






through which 


without containing 


• 




transmission 


transmitted 






is always 


information . ( PD 






carried out. 


sections of PCH are 






and a second 


always sent ) . 






perch channel 


*High speed closed 






through which 


loop transmission 






only parts of 


power control is 






symbols are 


not carried out* 


1 
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transmit ted* 


Symbol rater 




Transmis 

sion 

power 

control 

bit 


Not included 


Not included 


Included 



4.1.2.2.1. Perch, channel 

A perch channel is a physical channel whose reception 
level is measured for selecting a cell of a mobile station. 
5 Further, this is a physical channel which is initially 
captured when the mobile station is turned on. The perch 
channel includes a first perch channel and a second perch 
channel: The former is spread by a short code uniquely 
assigned to the system for accelerating cell selection when 

10 the mobile station is turned on; whereas the latter is 
spread by a short code corresponding to a forward long code, 
and transmits only a part of symbols. The pert channel 
is a one-way physical channel from the base station to 
mobile stations. 

15 Short codes used by the second perch channel differ 

from the short code system employed by the other physical 
channels . 

4.1.2.2.2. Common control physical channel 

20 The common control physical channel is used in common 
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by multiple mobile stations located in the same sector* 
The reverse common control physical channel is a random 
access channel . 

4.1.2.2.3. Dedicated physical channel 

Dedicated physical channels are each established 
between a mobile station and the base station in a 
point-to-point fashion. 

4.1.2.3 Signal formats for the physical channels . 

All the physical channels assume a three layer 
structure of a super frame, radio frames, and time slots. 
The structure of the radio frames and time slots vary 
depending on the type of the physical channels and a symbol 
rate. Pig. 4 illustrates the signal formats for channels 
other than the reverse common control physical channels. 
The numbers in the figure denote the numbers of the symbols. 

4.1.2.3.1. Super frame . 

The super frame consists of 64 radio frames , and is 
determined on the basis of SFN which will be described 
below . 

The initial radio frame of the super frame: SFN mod 

64 = 0 

The final radio frame of the super frame : SFN mod 64=0 

4.1.2.3.2. Pilot symbols and SW. 



* Pilot symbol patterns are shown in Table 6. Halftone 
portions of the figure represent SWs „ The symbol pattern 
of the pilot symbols other than the sync words (SW) is "H" . 

* In Table 6, each bit is transmitted in the order of "I H 
5 and "Q" from the left-hand side to the right-hand side. 

* In the forward common control physical, a radio frame 
length can be transmitted in a bust mode. In the burst 
mode transmission, pilot symbols are added to the final 
portion of the bursts . The number of symbols and the symbol 

10 pattern to be added are as shown in the slot #1 pattern 
in Table 6 . 

* In the reverse common control physical channels, one 
radio frame forms one burst • Thus, the pilot symbols are 
added at the final position of the radio frame . The number 

15 of symbols and the symbol pattern to be added are as shown 
in the slot #1 pattern in Table 6. 

[TABLE 6] 

Pilot symbol patterns 
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Pilot symbol patterns 



256, 512, 1024 kspa 
dedicated physical 
channel 



16 fcsp# 

common 
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physical 
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Others 
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4,1.2.3.3. TPC symbol. 

The relationships between TPC symbol patterns and 
transmission power control amounts are shown in Table 7. 

[TABLE 7] 

TPC symbol patterns 





tuaftsmissipn power 

■ 

ccnfttxol amount 


1 1 

0 0 


+ 1. 0 dB 

-1- 0 dB 



4.1.2.3.4. Long code mask symbol . 

* A long code mask symbol is spread only by a short code 
5 without using any long codes. 

* Although symbols of the perch channels other than the 
long code mask symbol use the short codes in layered 
orthogonal code sequences as shown in Pig. 18, the long 
code mask symbol is spread using the short code selected 

10 from the orthogonal Gold sequences with a code length of 
256. The details will be described in 4.1.4.1.3. 

* One long code mask symbol is contained in every slot in 
the first and second perch channels, and its symbol pattern 
is "11". 

15 * The perch channels use two spreading codes to transmit 
their long code mask symbols individually. In particular, 
the second perch channel transmits only the long code mask 
symbol without transmitting any other symbols. 

20 4.1.2.4. Mapping of the logical channels onto the physical 
channels . 

Fig. 6 illustrates the relationships between the 
physical channels and the logical channels that are mapped 
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onto the physical channels. 

4.1.2.4.1. Perch channels . 

Fig . 7 illustrates an example of mapping of a logical 
5 channel onto a perch channel. 

* Only BCCH1 and BCCH2 are mapped. 

* Onto the initial position of the super frame r BCCH1 is 
mapped without exception. 

* For the mapping other than the mapping of the BCCH1 into 
10 the initial position of the super frame, either BCCH1 or 

BCCH2 is mapped in accordance with structure information 
designated by a macro. 

* On the BGCH1 and BCCH2 , 2 x N consecutive radio frames 
are consecutively transmitted so that two radio frames 

15 constitute one radio unit , and transmit one layer 3 message . 
The layer 3 message transmitted through the BCCH1 and BCCH2 
do not overlay two or more super frames . 

* The BCCH1 and BCCH2 each transmit, in each radio unit, 
the following information which is generated by the BTS. 

20 * SFN (System Frame Number). 

* Reverse interfering power amount . 

The transmitted contents of the SFN and reverse 
interfering power amount vary over time. The reverse 
interfering power amount is the latest result measured by 
25 the BTS . 

4.1.2.4.2. Common control physical channel . 
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* Only PCH and FACHs are mapped into the forward common 
control physical channel . RACHs are mapped into the 
reverse common control physical channel. 

* Either FACHs or PCHs are mapped into a single forward 
5 common control physical channel. 

* The macro determines, for each common control physical 
channel established, whether the logical channel to be 
mapped into the single forward commoh control physical 
channel is PCH or FACH 

10 * One forward common control physical channel into which 

■ 

the FACHs are mapped is paired with one reverse commoh 
control physical channel . The pair is designated by a pair 
of spreading codes. The pair is designated in terms of 
the physical channel and the sizes (S/L) of the FACH and 

15 RACH are not defined. A FACH and RACH received and 

transmitted by a mobile station are present on the paired 
forward common control physical channel and reverse common 
control physical channel. In addition, in an Ack 
transmission process by the BTS in response to the received 

20 RACH, which will be described later, the Ack is transmitted 
through the FACH-S on the forward common control physical 
channel which is paired with the reverse common control 
physical channel through which the received RACH is 
transmitted. 

25 

4.1.2.4.2.1. A method of mapping PCHs into the common 
control physical channel 
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Fig. 8 illustrates a method of mapping the PCHs . 

* The PCHs aire each divided into a plurality of groups 
within one super frame, and each group transmits the layer 
3 information* 

* The number of groups per common control physical channel 
is 256. 

* Each group of PCHs contains information for four time 
slots, and consists of six information portions: two 
portions are for incoming call presence and absence 
indicators (PD portions) , and the remaining four portions 
are for called user identification number portions (I 
portions ) . 

* The PD portions are transmitted prior to the I portions 
in each group. 

* For all the groups, the six information portions are 
arranged over 24 time slots in a predetermined pattern. 
The pattern over the 24 time slots is shifted every four 
slots so as to dispose the plurality of groups on the single 
common control physical channel. 

* The first PCH is disposed such that the initial symbols 
of the PD portion of the first PCH become the initial 
symbols of the super frame. The sections of PCHs in each 
group are disposed in the PCH radio frames such that they 
are shifted every four time slots in the order of the second 
group, third group, etc. 

* The final one of the groups overlays the two super frames. 



4,1.2.4.2.2. Method of mapping the FACH onto the common 
control physical channel* 

Fig. 9 shows a mapping example of the FACH. 
5 * Any FACH radio frame on a common control physical channel 
can be used as either a logical channel FACH-L or FACH-S. 
The logical channel that receives a transmission request 
first is transmitted by the FACH radio frame. 

* If the length of information to be transmitted by the 
10 FACH is larger than a predetermined value, the FACH - L is 

used, and otherwise the FACH-S is used. This 
determination is made by hardware, and the predetermined 
value is designated by the macro. 

* For the FACH-S , four FACH-S 'es are time multiplxed into 
15 one FACH radio frame to be transmitted. 

* Each of the four FACH-S* es consists of four time slots 
and is disposed in one radio frame at internals of four 
time slots, with one slot shifted for each FACH-S. Thus, 
the time slots assigned to the four FACH-S 1 es are as 

20 follows ^ 

First FACH-S: First, fifth, ninth, and 13th time 
slots. 

Second FACH-S: Second, sixth, 10th, and 14th time 
slots. 

25 Third FACH-S: Third, seventh, 11th, and 15th time 

slots. 

Four FACH-S: Fourth, eighth, 12th, and 16th time 
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slots. 

* If the first logical channel that receives a transmission 
request is a FACH-S, other FACH-S' es that are stored in 
a buffer at that time can be multiplexed into the same FACH 

5 radio frame and transmitted for up to four hours . In this 
case, even if a FACH-L has been stored by that time, 
FACH-S'es that receive a transmission request later than 
that FACH-L can be multiplexed and transmitted. 

* A mobile station can simultaneously receive all of the 
10 FACH-S'es and FACH-L on each common control physical 

channel. It is sufficient for a mobile station to receive 
one common control physical channel even if a base station 
transmits a plurality of common control physical channels 
that transmit FACHs . Which one of the plurality of common 
15 control physical channels is to be received by the mobile 
station is determined between the mobile station and the 
BTS . 

* The FACH-S has two modes of transmission format. One 
is a format (layer 3 transmission mode) for transmitting 

20 information of layer 3 and higher order which is designated 
by an AP via the macro. The other is a format (ACK mode) 
for transmitting an ACK in response to reception of a RACH. 

* An ACK mode FACH-S can contain ACKs for up to seven mobile 
stations at maximum. 

25 * An ACK mode FACH-S is always transmitted as the first 
FACH-S. 

* An ACK mode FACH-S is transmitted first, even if the 
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transmission request is received after other PACK'S. 

* If an information volume of a higher rank information 
form (CPS) that is transmitted by PACK radio units amounts 

to a plurality of FACH radio units, a continuous 

> 

5 transmission is guaranteed. No other CPS is allowed to 
intrude into the transmission. Even the ACK mode FACH-S, 
which is given top priority as described above, is not 
allowed to intrude into the transmission. 

* When one CPS is transmitted with a plurality of FACH radio 
10 units, either FACH-L 1 s or FACH-S f es are used and they are 

not mixed together . 

* When one CPS is transmitted continuously with a plurality 
of FACH-S radio units, the (n+l)-th FACH-S radio unit 
follows the n-th FACH-S radio unit, except that it is the 

15 first FACH-S radio unit that follows the fourth FACH-S 
radio unit. 

4.1.2.4.2.3. A method of mapping a RACH onto a common 
control physical channel. 

20 * A RACH-S is mapped onto a 16 ksps reverse common control 
physical channel . A RACH-L is mapped onto a 64 ksps reverse 
common control physical channel. Both the RACH-S and 
RACH-L consist of one radio frame of 10 ms long. When they 
are transmitted through wireless sections, four pilot 

25 symbols are added to the final position of the radio frame. 

* When transmitting the RACH, a mobile station uses the 
RACH-L or RACH-S freely in accordance with a transmission 
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Information volume. 

* Receiving the RACH-L or RACK-S correctly, a base station 
transmits Ack to the mobile station through a FACH. The 
RAGH and its associated FACH that transmits the Ack are 

5 designated by using the macro to assign the same RL-ID to 
both the channels . 

* The frame timing for transmitting the RACK from the mobile 
station is delayed by a predetermined offset from a frame 
timing for the common control physical channel onto which 

10 the FACH for transmitting the Ack is mapped* The offset 
can take 16 values . The mobile station can randomly select 
one timing from the multiple offsets to send the RACH. 

* The base station must have the function of receiving the 
RACH-L and RACH-S using any of the offset timings. 

15 

* 

4.1.2.4.3. Dedicated physical channel . 

* The SDCCH and UPCH each occupy one dedicated physical 
channel . 

* For 32 to 256 ksps dedicated physical channels, a DTCH 
20 and an ACCH are time multiplexed to share the same dedicated 

phys ical channel . 

* For512 ksps and 1024 ksps dedicated physical channels, 
only a DTCH occupies the dedicated physical channel, 
whereas ACCH is not multiplexed. 

25 * The time multiplexing of the DTCH and ACCH is carried 
out for each time slot by dividing logical channel symbols 
in the time slot. The ratio of the division varies 
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depending on the symbol rate of the dedicated physical 
channel. Fig. 10 illustrates a method of mapping the DTCH 
and ACCH onto the dedicated physical channel, 

* The number of radio frames constituting a radio unit of 
5 the ACCH varies depending on the symbol rate of a dedicated 

physical channel. The radio unit of the ACCH is allocated 
in synchronism with a super frame such that it is divided 
in accordance with the number of the time slots and that 
the subunits obtained are allocated to the respective time 
10 slots in one or more radio frames. Fig. 11 illustrates 
a method of mapping the ACCH onto a super frame of the 
dedicated physical channel for each symbol rate. 

* In multicode transmission, the ACCH radio unit does not 
overlay two or more physical channels , but is transmitted 

15 using a particular one code (physical channel) . The 
particular one code is predetermined. 

4.1.2.5. Logical channel coding . 

Figs. 67 to 87 illustrate a process of coding logical 
20 channels. 

4.1.2.5.1. Error detecting code (CRC). 

An error detecting code (CRC) is added to each CPSPDU, 
each internal encoding unit, or each selection combining 
25 unit . 

4.1.2.5.1.1. Generator polynomials. 
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(1) 16 -bit CRC. 

* Application: CPSPDU of all the logical channels except 
for the DTCH and PCH; internal encoding unit of UPCHs at 
all the symbol rates; selection combining unit of the 32 

5 ksps DTCH; and an internal encoding unit of the SDCCH, 
FACH-S/L or RACH-S/L. 

* Generator polynomials: GCRC16 (X) - X 16 + X 12 + X 5 + 1 

(2) 14-bit CRC 

10 * Application: ACCHs at all the symbol rates. 

* Generator polynomial: GCRC14 (X) = X 14 + X 13 + X 5 + X 3 + 
X 2 +1 

(3) 13 -bit CRC 

15 * Application: Selection combining units of 64/128/256 
ksps DTCHs. 

* Generator polynomial: GCRC13 (X) = X 13 + X 12 + X 7 + X 6 + 
X 5 + X 4 + X 2 + 1 

20 (4) 8 -bit CRC 

Application: CPSPDU of PCH. 

Generator polynomial: GCRC8 (X) = X 8 + X 7 + X 2 + 1 

4.1.2.5.1.2. CRC calculation application range 
25 * CRC for each CPSPDU: Entire CPSPDU. 

* CRC for each ACCH/DTCH selection combining unit : Entire 
unit except for tail bits. 
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* CRC for each SDCCH/FACH/RACH/UPCH Internal encoding 
unit: Entire unit except for tail bits. 

* Figs. 67 to 87 illustrate the application range of CRC 
calculations and CRC bits in shaded portions. 

5 

4.1.2.5.1.3. Uses of CRC check results. 

* CRC for each CPSPDU : Determining whether or not to carry 
out retransmission according to a retransmission protocol 
for a higher layer (SSCOP, layer 3 retransmission) CRC for 

10 each ACCH/DTCH selection combining unit: 

(i) outer-loop transmission power control? (ii) selection 
combining reliability information 

* CRC for each UPCH internal encoding unit: outer-loop 
transmission power control. 

15 CRC for each RACH internal encoding unit: layer 1 
retransmission . 

CRC for each SDDH internal encoding unit: (i) outer- loop 
transmission power control; (ii) making a decision on the 
necessity for wire transmission. 

20 

4.1.2.5.1.4. Initialization of CRC 

* The initial value of a CRC calculator is "all 0s". 
4.1.2.5.2. PAD 

25 * Application: The CPSPDU of the logical channels except 
for DTCHs. 

* A PAD is used for aligning the length of the CPSPDU with 
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tlie integer multiple of the internal encoding unit length 
or selection combining unit length. 

* The PAD is contained in the CPSPDU for each octet . 

* The bits of the PAD are "all 0s M . 

5 

4.1.2*5.3. Length 

* Application: The CPSPDU of logical channels except for 
DTCHs. 

Length shows an information volume (the number of octets) 
10 of the padding in the CPSPDU. 

4.1.2.5*4. W bits 

* W bits indicate the initial, continuous , or final 
position of the CPSPDU for each internal encoding unit (for 

15 each selection combining unit in the case of an ACCH) . The 
relationships between the bit patterns of the W bits and 
their indications are shown in Table 8 . Examples of usages 
are shown in Fig. 12. 

* A flowchart illustrating a process of assembling the 
20 CPSPDU using the W bits is shown in Figs. 97 and 98. 
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[TABLE 8] 



W bit pattern 



« *.* - = deaisnated contents 


00 


continue & continue 


01 


conti&ue & s»nd 


10 


start & continue 


11 


start & end _ 



5 4.1.2.5.5* Internal code . 

* An internal code Is based on convolutional coding. Fig. 
13 shows an convolutional encoder. 

* Features of internal coding for respective logical 
channels are shown in Table 9 . 

10 * The output of the convolutional encoder is produced in 
the order of output 0, output 1, and output 2 (a coding 
rate of 1/2 is applied up to output 1). 

* The initial value .of the shift register of the encoder 
is "all Os" . 

15 
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[TABLE 9| 



Features of internal etico&Lng, 



Typ^fif of 

logical 

channels 


Cons- 
traint 
length 


Encod- 
ing 
Mte 


Depth of 
interleav- 
ing 


Number of 

slots/radio 
unit 


BCCH a 






10 


32 


BCCH 2 






10 


32 








16 


4 








n 


1$ 


• 




1/2 


72 

* 


4(4 slot 


FACH~fc 






72 


16 








32 


8 








30 


16 


/ 64ksps } 




■ 


6 


U 


ACCH(128Jt£ps} 






10 










24 


16 








24 


IS 


OTCH <S4ksps) 




1/3 


64 


16 








140 


16 








278 


16 


OTCH t312kspst) 






622 


16 








1252 


16 








30 


16 






1/3 


70 


16 


(12 Stops) 






ISO 


16 


n»CH(256ksp*> 






302 


16 

* • 



4.1,2.5.6. External encoding . 

(1) Reed- Solomon encoding/decoding. 

* Code form: An abbreviated code RS(36, 32) derived from 



10 



15 



a primitive code RS(255, 251) defined over a Galois field 
GF(28) . 

* Primitive polynomial: p = X 8 + X 7 + X* + X + 1. 

* Code generator polynomial: G(x) = (x + a 120 ) (X + a 121 ) (X 
+ a 122 ) (X + a 123 ) 

* An external encoding is applied only when unrestricted 
digital transmission in a circuit switching mode is carried 
out- The external encoding is carried out every 64 ksps 
(IB) independently of the transmission rate. 



(2) Symbol interleaving. 

* Interleaving is carried out for each 8 -bit symbol unit . 

* The depth of the interleaving is 36 symbols independently 
of the symbol rate of the DTCH . 



(3) External code handling alignment. 

* Each external code handling unit consists of 80 ms long 
data. 

* The external code handling is processed in synchronism 
20 with radio frames. The radio frames in the external code 

handling unit are provided with sequence numbers 0 to 7 
in the order of transmission. The external code handling 
alignment is established in accordance with the sequence 
numbers. The number of alignment guard stages is as 
25 follows (default =2). 

The number of forward guard stages: NF (default ■» 2) 
The number of backward guard stages: NR (default =2) 
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4.1.2.5.7. Reverse link interfering amount . 

* The reverse link interfering amount is reported through 
the BCCH1 and BCCH2 . 

5 * The reverse link interfering amount is the latest 

measured value of the reverse interfering amount (total 
received power including thermal noise) for each sector. 

* The macro specifies measurement parameters defining a 
measuring method. 

10 * Table 10 shows the correspondence between bit values and 
reverse interfering amounts. The bits are transmitted 
starting with the leftmost bit in the table. 

* The bits take an idle pattern ( see 4.1.10.) when the start 
of the measurement is not designated by the macro. 

15 

[TABLE 10] 
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correspondence of the bit values to th© reverse 
interfering atnotmta. 



Bit valuta | 


Reverse interfering amounts 


111111 1 

1 l 1 I X l 1 


os-fiml t-o or are&ter than 
-1,4 3. 0dBm/Hi j 


111111 

*■ 

• 


etjual to or greater than 

-14 3. 5 dBm/Ha 

less than -14 3. OdBm/Hx 

* 

« 


oo o b o i 


* 

I 

I * 

equal to ox greater than 

-17 4. 0 dBm/Hz 

less than -17 3. 5dBffl/H2 


0 0 0 0 0 0 


[less than- 17 4. OdBra/Hif 



4.1.2.5.8. SFN (System Frame Number) 

* The system frame number (SFN) is reported through the 
5 BCCH1 and BCCH2 . 

* The SFN has a one-to-one correspondence with the radio 
frame, and is incremented by one for each 10 msec long radio 
frame . 

* The SFN of the first of the two radio frames at each 
10 transmission timing of the BCCH1 or BCCH2 is transmitted 

over the BCCH1 or BCCH2. Fig. 14 illustrates an example 
of transmission of the SFN. 

* The base station generates counter values based on 
timings designated by transmission paths. 
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* The range of the SFN: 0 to 216-2. A radio frame with 
SFN=216-1 is followed by a radio frame with SFN=0 

* Bit arrangement: Fig. 15 shows the bit arrangement of 
the SFN. The bits are transmitted starting with the MSB 

5 shown in the figure. 

* Uses of the SFN. 

(1) For calculating the phase of a reverse link long code: 
The reverse link long code phase during the 
10 originating/ terminating connection and during the 

diversity handover is calculated as will be described in 
4.1.3. and illustrated in Figs. 88 to 91 to generate a long 
code . 

( 2 ) For establishing super frame alignment : The radio frame 
15 with the SFN of mod 64 = 0 is the initial frame in a super 
frame/ and the radio frame with the SFN of mod 64 ■ 63 is 
the final frame in the super frame. 

4.1.2.5.9. Transmission power . 
20 * Transmission power is broadcasted over the BCCH1 and 
BCCH2. 

* This parameter indicates the transmission power of the 
perch channel . 

* Range of the value: 6 dBm to 43 dBm. 

25 * Bit arrangement: 6 -bit binary notation of a value 

expressed in a dBm unit (for example, 6 dBm is represented 
as "000110") . The bits are transmitted starting with the 
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4.1.2.5.10. PID (Packet ID) 

* Application: RACH-S/Li; FACH-S/L, 

5 * A PID is an identifier for identifying, on a common 
control physical channel , a call or a mobile station which 
is associated with transmitted information. 

* Information length: 16 bits. 

* The PID value on a FACH is designated by the macro together 
10 with its transmitted information. The macro notifies the 

AP of PID value transmitted over the RACH . 

* Uses: The major uses of the PID are as follows. 

i) For sending a request for establishing the SDCCH and 

15 for sending an establishment response. 

The PID is used for sending a request for 
establishment of the SDCCH, from a mobile station to the 
BTS through the RACH, and an establishment response from 
the BTS to the mobile station through the FACH. The PID 

20 on the FACH that transmits the establishment response is 
identical to the PID on the RACH that sends the 
establishment request. The PID value for this purpose is 
randomly selected by the mobile station. 

25 ii) For carrying out packet transmission. 

The PID is used for the packet data transmission on the 
RACH and FACH. The PID value for this purpose is determined 
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by the base station that selects a unique value for each 
sector. 

* Range of the PID value: A 16 -bit range is divided into 
two parts which are used for the foregoing purposes • Table 

5 11 shows an example of the range for each usage. 

* Bit structure; PID values (0 to 65535) are represented 
by the 16 -bit binary notation. The bits are transmitted 
starting with the MSB. 

10 [TABLE 11] 

Range of PID Values 



trees 


Range of 
values 


SDCCH establishment request 
immediately before SBOCH 
eetablis!toient and establishment 
response 

Packet transmission 


6 4—6 5 5-3 5 



4 . 1 . 2. 5 • 11 . Mo. 
15 * Mo is a bit for identifying the mode of the FACH-S. 
* An example of the bit structure of Mo is shown in Table 
12. 



[TABLE 12J 

20 Bit Structure of MO 
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Bit 


Identification content 


0 
1 


Formal mods 
Ktik mode 



4.1.2.5-12. U/C. 

* Application: RACH-S/L, FACH-S/L, and UPCHs of all the 
5 symbol rates . 

* The U/C bit is an identifier for indicating whether the 
information conveyed by the CPSSDU is user information or 
control Information . 

* An example of the bit structure of U/C is shown in Table 
10 13 . 

[TABLE 13] 

Structure of U/C Bit 



Bit 


Identification content 


0 
1 


Us er inf ormat i on 
Control information 



15 

4.1.2.5.13. TN 

* Application: RACH-S/L, FACH-S/L, and UPCHs of all the 
symbol rates . 

* The TN bit is an identifier for identifying a base station 
20 side terminal node of the information conveyed by tbe 

CPSSDU : 
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* An example of the bit structure of TK is shown in Table 
[TABLE 141 

5 Structure of TN Bit 



Bit 


Identification content 


BACH > Reverse UPCH 


FACH, Forward UPCH 


0 
1 


MMC-SIM termination 

BTS termination 


Transmission from 

MMC-SIM 

Transfusion from 
BTS 



4.1.2.5*14. Sequence Number ( S bit ) 

* Application: RACH 

10 * The sequence number is for very efficiently assembling 
a CPS considering retransmission (layer 1 retransmission) 
over the RACH between the MS and BTS . 

* A range of the sequence number: 0 to 15. 

* A CPS is assembled on the basis of the sequence number 
15 and the CRC check result. 

* The sequence number is "0" in the first radio unit of 
the CPSPDU. 

* Fig. 89 illustrates a flow chart of a method of assembling 
CPSPDU of a RACH using the W bits and S bits. 

20 

4.1.2.5.15. PD portion. 

* Application: PCH. 
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* The PD portion includes PDi and PD2, both of which dan 
be used in the same manner. 

* The PD portion is an identifier for indicating to a mobile 
station the presence or absence of incoming call 

6 information, and the necessity to receive the BCCH. 

Transmitting the PDI and PD2 at different times enables 
the mobile station to improve the reception quality owing 
to the time diversity effect. 

* An example of the bit structure of the PD portion is shown 
10 in Table 15. 

[TABLE 15] 



Bit Structure of PN Portion 



Bits 


Identification contents 


all Os 


Incoming call information is present or BCCH 
reception is necessary. 


1 


Incoming call information is absent and BCCH 
reception is unnecessary. 



15 4.1.2.5.16. Maximum length of CPSSDU. 

The maximum length of the CPUSDU is an LCPS 
regardless of the types of the logical channels . The LCPS 
is stored as one of the system parameters . 

20 4.1.3. Transmitting and receiving timings of the base 
station. 

*Figs. 88 to 91 illustrate specific examples of the 
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"transmitting and receiving timings of radio frames along 
with long code phases for each physical channel, when the 
chip rate is 4.096 Mcps. 

* The BTS generates a reference frame timings (BTS 
5 reference SPN) from a transmission path. 

* The transmitting and receiving timings of various 
physical channels are established as timings that are 
offset from the BTS reference SFN. Table 16 shows the 
offset values of the radio frame transmitting and receiving 

10 timings of the physical channels. 

* The BTS reference long code phase is determined such that 
the long code phase becomes zero at the first chip of the 
frame whose timing corresponds to BTS reference SPN=0. 

* The long code phases of various physical channels are 
15 set to be offset from the BTS reference long code phase. 

The offset values of the long code phases of the physical 
channels are also shown in Table 16. 



[TABLE 16] 





Physical 


Tr^namitting and. 


Long code phases 




channels 


receiving timings of 








radio frames 


• 




Perch channel 


Tstscr 


T SSCT 


20 
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Forward common 

control 

physical 


r. 

< 
• 




Forward 
<S&&±G<tte& 

physical 
channel {during 
raon~DHO) 






Forward 
dedicated 
physical 
channel {during 


T sfi cx+<T I)iro >*'-34axC« 




Reverse common 
control 
physical 
Qhcranel (EACH) 


(2) T^cr+TcocH+aSeOXC 
O) TsKer+Tccott+Sl^XC 


(2) Tsect+Tocch+640 ixC 

(3) TSBCT+TOCCH+ 128CHC 

(16) T$gcr+ToeeH+ 


Reverse 
dedicated 
physical 
chaimei (dwing. 
non-DitOJ 


• 




Reverse 
dedicated 
physical 
channel (during 
DHO) 







*1: <> denotes that TDHO which is represented in terms of 
chips is round down into a symbol based representation. 
*2: 340 Xc equals the number of chips corresponding to 1/2 
slot. Thus, C has different values depending on chip 
rates: C = 1, 4, 8, 16 for chip rates = 1.024, 4.096, 8.192 



and 16.384 Mcps, respectively. 

* Although the physical channels other than the perch 
channel are not provided with the SFN, all the physical 

5 channels consider the frame number (FN) corresponding to 
the SFN of the perch channel. The FN, which is not present 
physically in a transmitted signal, is generated in a 
mobile station and the base station for respective physical 
channels in accordance with the predetermined 
10 correspondence with the SFN of the perch channel. The 
correspondences between the SFN and FN are also shown in 
Figs. 88 to 91. 

* The offset values T SECT , T DHO , T CC ch# T frame # and T SLOT will 
be described here* 

15 

TsECT 

* Offset values TSECTs vary with sectors. 

* Each TSECT is applied to all the physical channels in 
the sector. 

20 * The range of the value, which is represented in terms 
of chips, is within a slot interval. 

* The long code phases of the forward dedicated physical 
channels are all aligned with the offset values TSECTs in 
order to reduce the interfering amount due to forward link 

25 orthogonalization . 

* Varying the offset values TSECTs between the sectors 
makes it possible to prevent the long code mask symbols 
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from taking place at the same time, thereby enabling each 
mobile station to select its cell appropriately . 

TcCCH 

5 * Each TCCCH is an offset value for a radio frame timing 
of the common control physical channel. 

* The TCCCH can be set for each common control physical 
channel* This serves to reduce the occurrence frequency 
of the matching of transmission patterns between a 

10 plurality of common control physical channels in the same 
sector, thereby making the forward direction interfering 
amount uniform. 

* The range of the value, which is represented in terms 
of symbols, is within the slot interval. Although the 

15 value is designated in terms of chips, it is rounded down 
to a symbol unit of the common control physical channel. 
The rounded-down value is used for the offset. 

^FRAME 

20 * The TPRAME is an offset value for the radio frame timing 
of the dedicated physical channel. 

* The TFRAME can be set separately for each dedicated 
phy s ical channel • 

* The TFRAME serves to make the transmission traffic 
25 uniform, thereby improving the efficiency of wired ATM 

transmission. 

* The value is represented in terms of slots (0.625 ms), 
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and its range is within one radio frame. 

* The TSLOT is an offset value for the radio frame timing 
5 of the dedicated physical channel ♦ 

* The TSLOT can be set separately for each dedicated 
physical channel. 

* The TSLOT serves to prevent the transmission pattern 
matching, thereby making the interference uniform. 

10 * The range of the value, which is represented in terms 
of symbols, is within the slot interval. Although the 
value is designated in terms of chips, it is rounded down 
to a symbol unit of the common control physical channel. 
The rounded-down value is used for the offset. 

15 

Tdho 

* The TDHO is an offset value for the radio frame timing 
of the dedicated physical channel and for the reverse link 
long code phase. 

20 * The TDHO corresponds to a measured value of the timing 
difference between the timing of reverse direction 
transmission by the mobile station and the timing of 
reception by the mobile station on the perch channel. 

* The range of the value, which is represented in terms 
25 of chips, is within the reverse long code phase range (0 

to 2 16 -1) . 

* Although in the base station (BTS) the timings of 
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reception on the reverse physical channels are 
approximately agree with those in Table 16 , they actually 
fluctuate owing to the propagation delay between the mobile 
stations and the base station and to variations in 
5 propagation delays. 

* The radio frame timing of the dedicated physical channel 
of a reverse link is delayed by half a slot interval 
compared to that of a forward link. Thus, the delay in 
transmission power control becomes one slot interval, 

10 thereby reducing control errors. More specific setting 
schemes of the timing differences are illustrated in Figs. 
88 to 91. 

* With regard to the reverse common control physical 
channel { RACH ) . 

15 * The radio frame timing of the RACH is offset from that 
of the corresponding forward common control physical 
channel. The offset value has four steps at time slot 
intervals . 

* The initial position of a radio frame is aligned with 
20 the initial value of the long code phase. Thus, the long 

code phase also has 16 offset values. 

* A mobile station can carry out transmissions by selecting 
any one of the 16 offset timings. The BTS can always 
receive the RACHs simultaneously which are transmitted 

25 using all the offset timings. 

4.1.4. Spreading code , 
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4.1.4.1. Generating method . 
4.1.4.1.1. Forward long code . 

* A forward long code consists of the Gold codes using M 
sequences obtained from the following generator 

5 polynomials. 

(Shift register 1) X 18 + X 7 + 1 

(Shift register 2) X 18 + X 10 + X 7 + X 5 + 1 

* A configuration of a forward long code generator is shown 
in Fig. 16, 

10 * The initial state of a long code number value is defined 
as a state in which the value of the shift register 1 
represents that long code number, and the value of the shift 
register 2 is set at "all Is". Thus, the range of the long 
code number is OOOOOh to 3FFFFh. The MSB of the long code 

15 number is first input to the leftmost bit of the shift 
register 1 of the generator in Fig. 16. 

* The forward long code has a period of one radio frame 
interval. Accordingly, the output of the long code 
generator is truncated at 10 ms so that it repeats the 

20 pattern from phase 0 to the phase corresponding to 10 ms* 
Thus, the range of the phase varies as shown in Table 17 
in accordance with the chip rate. In addition, as will 
be described later in 4.1.5.3., the phase of the inphase 
component of the long code is shifted from that of the 

25 quadrature component by the amount of "shift" (=1,024). 
Table 17 shows the phases of the two components. 

* The long code generator can implement a state in which 
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its phase is shifted from the initial state by the amount 
of any number of clocks* 

[ TABLE 17] 

5 Correspondence between Chip Rates and ranges of the phase 



of a forward long code 



Ciiip rates <McpS) 


Ranges of the phase (chips) 


Inphase QompoA&at 


Quadrature 


1.024 


0~ 10239 




4.096 


0-40959 


1024— 41983 


8.192 


0— 81919 


1024— 


16.384 


0~- 163839 


| 1024— 



4, 1*4.1.2. Reverse long code. 
10 * A reverse long code is a Gold code using M sequences 
obtained using the following generator polynomials. 
(Shift register 1) X 41 + X 3 + 1 
(Shift register 2) X 41 + X 20 + 1 

* A configuration of a reverse long code generator is shown 
15 in Fig. 17. 

* The initial state of a long code number is defined as 
a state in which the value of the shift register 1 equals 
that long code number, and the value of the shift register 
2 is set at "all Is". Thus, the range of the long code 

20 number is OOOOOOOOOOOh to IFFFFFFFFFFh . The MSB of the 
long code number is first input to the leftmost bit Of the 
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shift register 1 of the generator in Fig. 17 : * 

* The reverse long code has a period! of 216 radio frame 

♦ 

intervals (that is, 210 super frame intervals). 
Accordingly, the output of the long code generator is 
truncated at 216 radio frame intervals so that it repeats 
the pattern from phase 0 to the phase corresponding to 216 
radio frame intervals . Thus , the range of the phase varies 
as shown in Table 18 in accordance with the chip rate. In 
addition w as will be described later in 4 . 1 . 5 . 3 . , the phase 
of the inphase component of the long code is shifted from 
that of the quadrature component by the amount of "shift" 
(al, 024 ) . Table 18 shows the phases of the two components . 

* The long code generator can implement a state in which 
its phase is shifted from the initial state by the amount 
of any number of clocks . 



[TABLE 181 

Correspondence between chip rates ana ranges of the phase 
of a reverse long code 



Chip rate© 
(Hep is ) 


Ranges of the phase (chips) 


Inphase component 


Quadrature 
component 


1.024 


0~2 W X 10240-1 


1024~2 1<5 X 10240+1023 


4.096 


0~2 M X 40960-1 


1024-*-2 1 *X 40960+1023 




0—2 w X 81920-1 


1024— 2 W X 81920+1023 


16.384 


0*~2 ,6 X 163840-1 


1024— 2 16 X 163840+ 1023 



5 

4.1.4.1.3. Short code . 

4. 1.4. 1.3.1. Short code for symbols other than the long 
code mask symbols 

* The following layered orthogonal code sequences are 
10 used for the symbols of all the physical channels except 

for the perch channels, and for the symbols other than the 
long code mask symbols of the perch channels. 

* A short code consisting of the layered orthogonal code 
sequences is designated by a code class number (Class) and 

15 a code number (Number) . The period of the short code varies 
with short code class numbers. 

* Fig* 18 illustrates a method of generating short codes, 
each of which is represented as C C i a ss (Number) . 

* The period of the short codes equals the period of a symbol . 
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Therefore, if the chip rate (spread spectrum bandwidth) 
is the same, the short code period varies with the symbol 
rate, and the number of usable short codes also varies with 
the symbol rate* The relationships of the symbol rate with 
5 the short code class, short code period, and short code 
number are shown in Table 19. 

* The short code numbering system is composed of the code 
class number and code number. 

* The code class number and code number are represented 
10 by 4 bits and 12 bits in the binary notation, respectively. 

* The short code phase is synchronized with the modulation 
and demodulation symbols. In other words, the first chip 
of each symbol corresponds to the short code phase = 0. 
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[TABLE 191 
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4.1.4,1.3.2. Short codes for long code mask symbols . 

* Unlike the other symbols, the long code mask symbols of 
the perch channels use as their short codes the orthogonal 

5 Gold codes using M sequences which are obtained using the 
following generator polynomials. 

(Shift register 1) X 8 + X 4 + X 3 + X 2 + 1 
(Shift register 2) X 8 + X 6 + X 5 + X 3 + 1 

* Pig. 19 shows a configuration of a short code generator 
10 for the long code mask symbols. 

* The initial value of the shift register 1 is a short code 
number NLMS (value range: 0 to 255) for the long code mask 

* 

symbol. The MSB of the number NLMS is first input in the 
leftmost bit of the shift register 1. 
15 * The initial value of the shift register 2 is "all Is". 

* If "all Is" of the shift register 2 is detected, the shift 
register is halted and "0" is inserted. 

* The first chip of the short code output becomes 0. 

* The period of the short code is on e symbol interval (256 
20 chips) of the perch channel. 

4.1.4.2. Method of allocating spreading codes . 
4.1.4.2.1. Forward long code . 

* In the system operation, all the sectors in a cell share 
25 a common single long code number. In the system 

configuration, different long code numbers can be 
allocated to respective sectors. The long code number is 
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designated by the macro. 

* With respect to the forward long codes used in the various 
forward physical channels which are transmitted in the 
sector, the same long code number is used by the entire 

5 physical channels* 

* For the long code phase , see 4.1.3. 

4.1.4.2.2. Reverse long code . 

* A long code number is allocated to each reverse link 
10 physical channel. The long code number is designated by 

the macro. 

* Designated physical channels into which the TCH, ACCH, 
and UPCH are mapped use the reverse link long code allocated 
to each mobile station. Dedicated physical channels into 

15 which the other logical channels are mapped as well as a 
common physical channel use the reverse link long code 
allocated to each base station. 

4.1.4.2.3. Short codes 

20 4.1.4.2.3.1. Short code for physical channels other than 
the perch channels. 

* These short codes are allocated to each forward/reverse 
link physical channel. The short code numbers are 
designated by the macro. In terms of the system 

25 configuration, the same short code number is 
simultaneously usable in the same sector. 
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4.1.4.2.3.2. A short code for the perch channel. 

* A short code number for symbols on the first perch channel 
other than the long code mask symbols is common to all the 
cells, which is C8(0). (However, any short code 

5 designated by the macro is usable for the first perch 
channel . ) 

* A short code number for the long code mask symbols of 
the first perch channel is common to all the cells, which 
is NLMS = 1. (However, any short code number NLMS 

10 designated by the macro for the long code mask symbol is 
usable for the long code mask symbol of the first perch 
channel . ) 

* As a short code number for the long code mask symbol of 
the second perch channel, one of the short codes that are 

15 assigned to the system in advance is used for each sector. 
The short code numbers of these short codes are stored in 
the AP of the BSC and in mobile stations. (However, in 
terms of the hardware configuration, any short code for 
the long code mask symbol designated by the macro is usable 

20 for the second perch channel.) 

* The short code number for the long code mask symbol of 
the second perch channel has one to many correspondences 
with the forward long codes used in the same sector. 
Examples of the correspondences are shown in Table 20. The 

25 correspondences are stored in the AP of the BSC and in 
mobile stations. (However, in terms of the hardware 
configuration, any short code for the long code mask symbol 
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and any forward long codes which are designated by the macro 
for the second perch channel are usable in the same sector". > 

[TABLE 20] 

5 Examples of the corresponding of the short codes for the 



second perch channel with the forward link ling codes. 



Short code numbers Nrec for 
longr code mask symbols On the 
second perch channel 


Forward loner codes 


2 


000 0 1 h~0 0 0 2 0 h 




0 0 0 2 1 h~0 0 0 40 h 

> 


4 


0 0 041 h-000 60h 


5 


0 0 0 6 1 h-0 0 0 8 0 h 



4.1.5. A method of generating a spread spectrum modulation 
10 signal* 

4.1.5.1. Spread spectrum modulation scheme. 

Forward/reverse link: QPSK (However, this is also 
applicable to BPSK) . 



15 4.1.5.2. Method of allocating short codes. 

* In accordance with the short code numbering system 
designated by the macro (code class number Class and code 
number Number), the same short code is assigned as the 
inphase short code SCi and the quadrature short code SCq. 

20 In other words, Scl = SCq = CClass (number). 

* Different short code numbering systems are assigned by 
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the macro to the forward and reverse links, respectively. 
Accordingly, the forward and reverse links can use 
different short codes . 



5 4.1.5.3. A method of allocating the long codes. 

* Long code number LN: Assuming that the output value of 
the long code generator is G LN ( Clock) at the time when the 
shift registers 1 and 2 of the long code generator are 
shifted by the clock shift number Clock (0 in the initial 

10 state) from the initial state (in which the long code number 
is set in the shift register 1, and all Is are set in the 
shift register 2), the inphase output value LCi(PH) and 
the quadrature output value LCq(PH) of the long code 
generator at the long code phase PH shown in Figs. 88 to 

15 91 are as follows for both the forward and reverse links. 

LCi(PH) « G LN (PH) 

LCq(PH) - G LN (PH+Shift) (=0 for BPSK) 

* For the ranges of the inphase and quadrature long code 
phases , see 4.1.4.1. 

20 

4.1.5.4. A method of generating a long code + short code. 
Fig. 20 illustrates a method of generating an inphase 

spreading code Ci and a quadrature spreading code Cq using 
a long code and short code. 

25 

4.1.5.5. A configuration of a spreader . 

Fig. 21 shows a configuration of a spreader for 
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generating an inphase component Si and a quadrature 
component Sq of a spread signal by spreading the inphase 
component Di and quadrature component Dq of the transmitted 
data with the spreading codes Ci and Cq. 

5 

4.1.6. Random access control. 

* Fig. 22 illustrates a random access transmission scheme. 

* A mobile station transmits a RACH using a timing which 
is randomly delayed with respect to the timing for the 

10 reception of a frame on the forward common control channel. 
The random delay amount is one of the 16 offset timings 
shown in Figs. 88 to 91. The mobile station randomly 
selects one of the offset timings every time it sends the 
RACH. 

15 * One radio frame is transmitted for each transmission of 
the RACH. 

* Upon detecting an RACH for which no CRC has been detected 
as a result of the check of each internal encoding unit, 
the base station uses the ACK mode of the FACH-S to transmit 

20 the PID of that RACH in the FACH radio frame following the 
FACH radio frame that is being transmitted upon the 
detection of the RACH. 

* After receiving the ACK for the current radio frame over 
the ACK mode FACH-S, the mobile station transmits the next 

25 radio frame if multiple RACH radio frames are to be 
transmitted. 

* When one piece of CPS information to be transmitted 
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consists of a plurality of RACK radio units, the mobile 
station uses the same Pit) value for all these RACH radio 
units . In addition, it uses one of the RACH-L and RACH-S, 
inhibiting mixed use of them for the transmission of one 
5 piece of CPS information. 

* The mobile station retransmits the RACH if it cannot 
receive the PID value of the RACH it transmitted , over the 
ACK mode FACH-S even if TRA msec has passed after the 
transmission of the RACH. In this case , the mobile station 

10 uses the same PID value. The maximum number of 

retransmissions is NRA (Thus, the same RACH radio unit can 
be transmitted BRA+1 times at maximum including the first 
transmission) * 

* The ACK mode of the FACH-S can contain up to seven PIDs 
15 of the RACHs for which no CRC is detected. 

* If any RACH is present for which the base station does 
not detect any CRC and to which it has not yet set back 
the ACK by the time immediately before the transmission 
of the FACH radio frame, the base station transmits the 

20 ACK mode FACK-S over the first FACH in the order of timings 
for the reception of RACHS for no CRC is detected. However, 
those RACHs for which TACK msec has elapsed since the 
detection of no CRC are excluded from those to be 
transmitted over the ACK mode FACHS. 

25 

4.1.7. Multicode transmission . 

* The multicode transmission is carried out as follows when 
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a designated single RL-ID consists of a plurality of 
dedicated physical channels (spreading codes ) , so that the 
pilot coherent detection and transmission power control 
are carried out collectively for all the dedicated physical 
5 channels in the singe RL-ID . When a plurality of RL-IDs 
are assigned to a single mobile station, the pilot coherent 
detection and transmission power control are carried out 
independently for each RL-ID. 

* In all the physical channels in the single RL-ID, the 
10 frame timings match one another and long code phases match 

one another. 

* One or both of the following two methods of transmitting 
the pilot symbols and TPC symbols are used so as to improve 
the coherent detection characteristics and to reduce the 

15 error rate of the TPC symbols. 
Example 1 (see Fig, 23) 

* The pilot symbols and TPC symbol are transmitted through 
one of the plurality of dedicated physical channels in the 
single RL-ID. 

20 * The pilot symbols and TPC symbol are not transmitted 
through the other dedicated physical channels. 

* The pilot symbols and TPC symbol are transmitted through 
that one dedicated physical channel at the transmission 
power a few times greater than the transmission power at 

25 which symbols other than the pilot symbols and TPC symbol 
are transmitted through the dedicated physical channels 
in the RL-ID. 

- 62 - 



* The dedicated physical channel for transmitting the pilot 
symbols and TPG symbol are designated by the macro. 
Example 2 (see Fig. 24) 

* In all the dedicated physical channels in the single RL-ID, 
5 only the pilot symbol and TPC symbol section uses a short 

code used by a particular dedicated physical channel. 

* The particular dedicated physical channel is designated 
by the macro. 

TO 4*1.8. Transmission power control . 

Figs. 92 to 96 show transmission patterns of the 
respective physical channels. 

4.1.8*1. Perch channels . 
15 * The first perch channel is transmitted continuously at 
designated transmission power PP1 except for the long code 
mask symbol contained in each time slot. 

* Through the first perch channel, the long code mask symbol 
contained in each time slot is transmitted at the 

20 transmission power lower than PP1 by a designated value 
Pdown . 

* The first perch channel is always transmitted in the 
above-mentioned method regardless of the presence or 
absence of the transmission information of the BCCH1 and 

25 BCCH2 which are mapped into the first perch channel. If 
the transmission information is not present, an idle 
pattern (PN pattern) is transmitted. 
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* Through the second perch channel , only the long code mask 
symbol contained in each time slot is transmitted without 
transmitting the other symbols. 

* The long code mask symbol of the second perch channel 
5 is transmitted at the same time as the long code mask symbol 

of the first perch channel. The transmission power has 
a value PP2 designated by the macro and which is invariable . 

* The values PP1, Pdown, and PP2 are determined such that 
mobile stations located in contiguous sections can make 

10 a sector identification. 

4.1.8.2. Forward common control physical channels 
( FACHs ) . 

* For a radio frame in which neither the FACH-L nor the 
15 FACH-S has transmission information, the transmission is 

made OFF over the entire period of the radio frame including 
the pilot symbols. 

* A radio frame in which the FACH-L contains transmission 
information is transmitted at a transmission power value 

20 PFL designated by the macro, over the entire period of the 
radio frame. The macro designates the transmission power 
level for each transmission information. This means that 
the transmission power level is variable with the radio 
frames. Within each radio frame, the transmission power 

25 level is fixed at the transmission power value PFL. 

* If one or more of the four FACH-S 1 es in a radio frame 
bear transmission information, only the time slots of the 
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PACH-S'es including the transmission information are 

■ ■ 

transmitted at a transmission power level designated by 
the macro. The transmission power value is designated by 
the macro for each transmission information in "Normal 
5 mode" FACHs. This means that transmission power levels 
PFS1 to PFS4 are variable among the FACH-S 1 es in the radio 
frame . 

* If all of the four FACH-S' es in a radio frame bear 
transmission information, the radio frame is transmitted 

10 over its entire period. The transmission power, however, 
is variable with the FACH-S* es, 

* The transmission power of the "Ack mode" FACH-S is fixed 
at a transmission power PACK designated by the macro, 

* Of the time slots of a FACH-L or FACH-S that bears 

15 transmission information, those located on both sides of 
a symbol section for a logical channel are designed to 
transmit pilot symbols without exception* Accordingly, 
if a time slot of a FACH that bears transmission information 
is followed by a time slot of a FACH that does not bear 

20 any transmission information, the latter time slot must 
send pilot symbols that are adjacent to the former time 
slot. The transmission power level of the pilot symbols 
is made equal to that of the former time slot. 

* If two time slots of FACHs that bear transmission 

25 information are adjacent to each other, the transmission 
power of the pilot symbols in the second time slot (that 
is, the pilot symbols adjacent to the first time slot) is 
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placed at the level equal to the higher transmission power 
of the two time slots. 

* The values PFL, PFS1 to PFS4 are determined in accordance 
with the received SIR of the perch channel in a mobile 

5 station, which is included in the RACH. 

4.1.8.3. Forward common control physical channel ( for PCH) 

* The two PD portions included in each group are always 
transmitted in all groups. The transmission power has a 

10 transmission power level PPCH designated by the macro* 

* When transmitting the PD portion, pilot symbols are 
transmitted together with the PD portion of the time slot 
into which the PD portion is mapped. However, the pilot 
symbols in the subsequent time slot are not transmitted. 

15 * The I portion of each group is divided into four time 
slots ( II to 14) , and only I portion of a group that contains 
incoming call information is transmitted. The I portions 
of the remaining groups without any incoming call 
information are not transmitted. The transmission power 

20 has the transmission power level PPCH designated by the 

* 

macro. 

* The time slot into which the I portions of the group having 
the incoming call information is mapped is handled such 
that the pilot symbols are transmitted at both sides of 

25 the symbols for the logical channel without exception. 
Accordingly, if a time slot associated with the I portion 
of a group having incoming call information is followed 
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by a time slot associated with the I portion of a group 
that does not bear any incoming call information, the 
latter time slot must send only pilot symbols* 

* The PPCH value is determined by the AP such that almost 
5 all the mobile stations in the sector are capable of 

receptions. 

4.1.8.4. Reverse common control physical channels (RACHs) 

* A reverse common control physical channel is transmitted 
10 from a mobile station only when there is transmission 

information. The information is transmitted for every 
radio f rame . 

* The transmission powers PRL and PRS of the RACH-L and 
RACH-S are determined by the mobile station in an open- loop 

15 system, and are fixed within a radio frame. 

* Pilot symbols are added to the final portion of the radio 
frame, and the resulting radio frame is transmitted. The 
transmission power of the pilot symbols is the same as that 
of the preceding radio frame. 

20 

4.1.8.5. Forward dedicated physical channel. 

■ 

* Regardless of whether an originating or terminating call 
connection or a diversity handover is being carried out, 
the transmission power control of the forward dedicated 

25 physical channel is carried out such that when the forward 
dedicated physical channel is initialized, the 
transmission is started at a transmission power value P D 
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designated by the macro, and the transmission power is 
Incremented at fixed intervals? until the communication 
power level reaches the value P D . Then, the transmission 
power is further incremented at fixed intervals until the 
5 receiving synchronization of the reverse dedicated 
physical channel is established* For details, see 

5.2.1.2.2. Until the receiving synchronization of the 
reverse dedicated physical channel has been established 
10 and the decoding of the reverse TPC symbols becomes 

possible, the transmission is carried put continuously at 
the fixed transmission power P D . 

* The value P D is determined by the AP in the same manner 
as that for the FACH. 

15 * When the receiving synchronization of the reverse 

dedicated physical channel has been established and the 
decoding of the reverse TPC symbols becomes possible, high 
speed closed loop transmission power control is started 
in accordance with the result of decoding of the TPC 

20 symbols . 

* In the high speed closed loop transmission power control, 
the transmission power is controlled at a control step of 
1 dB for every time slot in accordance with the result of 
decoding of the TPC symbols. For the details of the method 

25 of controlling the transmission power, see 5.2.1.1. 

4.1.8.6. Reverse dedicated physical channels. 
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* In an originating or terminating call connection, a 
mobile station starts transmission of a reverse dedicated 
physical channel after a process of establishing receiving 
synchronization for the forward dedicated physical 

5 channel meets predetermined conditions . The transmission 
power level of the first time slot at the beginning of the 
transmission is determined in the open loop system as in 
the case of the RACH. The transmission power level of the 
subsequent time slots is determined by the high speed 
10 closed loop transmission power control in accordance with 
the result of decoding of the TPC symbols in the forward 
dedicated physical channel . For the details , see 5 * 2 . 1 . 1 • 

* In the diversity handover, it is not necessary to 
establish any new reverse dedicated physical channel . The 

15 transmission power is controlled for each time slot by the 
high speed closed loop transmission power control during 
the diversity handover. For the details of the method of 
controlling the transmission power of the reverse 
dedicated physical channel , see 5.2.1.1. 

20 

4.2.1.9. DTX control . 

The DTX control is applied only to the dedicated 
physical channels . 

25 4.1.9.1. Dedicated physical channels for DTCH and ACCH. 
4.1.9.1.1. Transmission. 

* Only in the dedicated physical channels (32 ksps) for 
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voice service, the transmission of symbols for a DTCH is 
made ON when voice information is present, and made OFF 
when no voice information is present . Examples of the 
transmission patterns are shown in Attachment D-5. 
5 * The pilot symbols and TPC symbol are always transmitted 
regardless of the presence and absence of the voice 
information and control information. 

* The power ratio of the transmission power (Pon) used while 
the transmission is ON to the transmission power (Pon) used 

10 while the transmission is OFF meets the transmission ON/OFF 
ratio of the transmission characteristics in 5.1. 1. 

* The transmission ON/OFF patterns are identical in all 
the 16 time slots in a radio frame. 

* The DTX control is carried out for every radio frame (10 
15 msec ) . 

* The DTX control is not carried out on the dedicated 
physical channels (equal to or greater than 64 ksps) for 
data transmission. Transmissions are always ON for these 
channels. 

20 * The information for notification of the presence and 
absence of the voice information and control information 
is not transmitted. 

4.1.9.1.2. Reception. 
25 * Table 21 shows methods of determining whether or not the 
voice information and the control information are present . 
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[TABLE 21} 

Methods of deciding the presence and absence of voice 
information and control information 



information 
tvpe 

^•j* XT ^ 


Information is 
present 


Information is 
absent 


Voice 

in f ontiation 

< 


CRC on a ETCH 

selection 
combining unit 
basis is correct* 
or a power ratio 
o£ the average 
xeceived poorer of 
the pilot and TPC 
syiabols to the 
average received 
power of the DTCH 
syirfbols ±& equal 
to or less than 
Fbt3£ dB * 


i , 

CRC on a DTCH 

selection 
combining unit 
basis x0 

• 

inc or rec 1 7 and a 
power ratio of the 
average received 
pawner of the pilot 
and TFC s^fmbols to 
the average 
received power of 
the DTCH symbols 
is equal to or 

more than F|X3K£ dB* 


Control 

in f bnnat ion 

-* 


CRC on an ACCH 
selection 
combining unit 
toasde i0 correct* 


CRC on an ACCH 
selection 
confining -unit 
basis? is 

incorrect * 



5 

* The average received power of the symbols in Table 21 
is the average value of the received power of all the 
associated symbols in the radio frame. 

* The value PDTX (dB) is a system parameter. 

4.1.9.2. Dedicated physical channels for SDCCHs . 

* The transmission of symbols for the SDCCH is made ON when 
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control information to be transmitted is present, and made 
OFF when no control information is present. 

* The pilot symbols and TPC symbol are always transmitted 
regardless of the presence and absence of the control 

5 information . 

* The power ratio of the transmission power (Pon) used while 
the transmission is ON to the transmission power (Pon) used 
while the transmission is OFF meets the transmission ON/ OFF 
ratio of the transmission characteristics defined in 

10 5.1.1. 

* The transmission ON/OFF patterns are identical in all 
the 16 time slots in a radio frame. 

* The DTX control is carried out for every radio frame ( 10 
msec) . 

15 * A receiving side carries out the processing in accordance 
with a method of assembling the CPS-PDU which method is 
described in Attachment El. It is not necessary to 
determine whether the control information is present or 
not . 

20 

4.1.9.3. Dedicated physical channels for UPCHs. 

* The transmission of symbols for a UPCH is made ON when 
control information or user information to be transmitted 
is present , and made OFF when neither of them is present . 

25 * The BTS has three modes for the pilot symbols and TPC 
symbol. The modes are designated by the macro. 
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Mode 1. 

* The need for transmission is decided for each radio frame . 
The transmission of all of the pilot symbols and TPC symbol 
in a radio frame is halted if both the following conditions 

5 1 and 2 are satisfied. The transmission of all of the pilot 
symbols and TPC symbol in the radio frame is restarted if 
the following condition 3 or 4 is detected* 
Condition 1: The time corresponding to 

* ndata or more 

radio frames has passed since all the control information 
10 or user information to be transmitted has been transmitted. 

Condition 2 : The CRC is continuously detected in 
received Fcr C or more radio frames. 

Condition 3 : Control information or user information 
to be transmitted occurs. 
15 Condition 4: No CRC is detected in the received radio 

frame . 

* A mobile station determines whether the transmission of 
the pilot symbols and TPC symbol is ON or OFF, using the 
presence and absence of the control information or user 

20 information to be transmitted in connection with the result 
of detection of an out- of -sync. 

* When the control information or user information to be 
transmitted occurs after the transmission of the pilot 
symbols and TPC symbol are halted, radio frames into which 

25 an idle pattern is inserted in advance are sent using F IDE , 
frames. Then, a radio frame is transmitted into which the 
control information or user information to be transmitted 
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is Inserted- In this case, the pilot symbols and TPC symbol 
are also transmitted in the radio frames into which the 
idle pattern is inserted. 

5 Mode 2. 

* A radio frame without the control information or user 
information transmits the pilot symbols and TPC symbol 
using only some of the slots. 

* Slots which transmit the pilot symbols and TPC symbol 
10 in the radio frame without the control information or user 

information are designated using a parameter P freq 
indicating the frequency of transmissions . 

[TABLE 22] 

15 Relationships between Pfreq and slots that transmit pilot 
symbols and TPC symbol. 





Slot News . titkafc transmit pilot «jtm3I | 
XI*C symbols I 


o 


AJLl Slots {slot© Kos « X — 16) 


1 


1,3, 5, 7, 9 „ XI, 13 &xia3L 15 

.. , , , r 1 




1 + 5 , 3 «n<a 13 




3. and 9 




1 



* The high speed closed loop transmission power control 
20 follows only the TPC symbols from the mobile station which 
are determined in accordance with the pilot symbols and 
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TPC symbols transmitted by the BTS r while ignoring the TPC 
symbols from the mobile station which are determined in 
accordance with the pilot symbols and TPC symbols not 
transmitted by the BTS* Therefore , the transmission power 
5 control intervals vary depending on the P fre q values, 

* is designated by the macro* 

Mode 3 

* The pilot symbols and TPC symbol are always transmitted 
10 regardless of the presence and absence of the control 

information or user information. 

* With regard to the pilot symbols and TPC symbol in the 
UPCH symbols and in the mode 1, the power ratio of the 
transmission power (Pon) used while the transmission is 

15 ON to the transmission power (Pon) used while the 

transmission is OFF meets the transmission ON /OFF ratio 
of the transmission characteristics defined in 5.1.1. 

* The transmission ON/OFF patterns are identical in all 
the 16 time slots in a radio frame, 

20 * The DTX control is carried out for every radio frame (10 
msec ) • 

* A receiving side carries out the processing in accordance 
with a method of assembling the CPS-PDU which method is 
shown in Fig. 97. It is not necessary to determine whether 

25 the control information or user information is present or 
not . 
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4.1.10. Method of transmitting bits. 

* CRC bits are sent from the higher to lower order bits. 

* The TCH is transmitted in the order of inputs . 

* The tail bits transmitted are all "Os" . 
5 * Dummy bits consist of "Is". 

* The dummy bits are subjected to the CRC encoding. 

* An idle pattern is inserted into all the CRC encoded 
fields (shadowed portions in Figs. 67 to 87) on a selection 
combining unit or internal encoding unit basis . These 

10 fields also include the CRC checking bits* The idle 

pattern consists of any PM pattern, and the same pattern 
is used for all the Internal encoding units or selection 
combining units of each logical channel. In addition, the 
idle pattern is designed so that a negative result is 

15 obtained from a CRC check when no error occurs on the 
receiving side. 

4.1.11. Paging control . 
4 .1.11.1. BTS operation. 

20 * Mobile stations are divided into groups in a 

predetermined manner, and each group is are subjected to 
paging . 

* An application in the BTS carries out the grouping and 
designates the corresponding group number via the macro 

25 together with paging information containing the 

identification number of a called mobile station. The BTS 
hardware transmits the paging information using the I 
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portions (II to 14) of the PCH of the designated group 
number. 

* The BTS places "all Os" in the two PD portions (PD1 and 
PD2) in the PCHs of the groups having no paging information, 

5 and transmits them without transmitting the I portions. 

* When instructed by the macro to transmit the paging 
information, the BTS places "all Is" in the PD1 and PD2 
of the PCH associated with an also designated group number, 
and transmits the designated paging information using the 

10 I portion of the same PCH. 

» ■ 

4.1.11.2. The operation of a mobile station. 

* A mobile station usually receives only the 8-bit PD1 . 
The mobile station carries out coherent detection using 

15 the pilot symbols (four symbols) located immediately 
before the PD1. 

* The mobile station caries out a majority decision process 
(soft decision). It is assumed that a value computed by 
the process is "0" when the PD portion is set at all 0s 

20 without degrading the receiving quality, and is a positive 
maximum value when the PD portion is all Is . The following 
operations are performed in accordance with the process 
result and decision threshold values (Ml and M2, where 
M1>M2). 

25 (1) If the process result is equal to or greater than the 
decision threshold Ml, the mobile station determines that 
paging has occurred in any of the mobile stations of its 

■ 
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own group, and receives the I portion of the same PCH. 

(2) If the process result is less than the decision 
threshold M2, the mobile station determines that no paging 
has occurred in its own group, and makes the reception OFF 

5 until the receiving timing of the PD1 of its own group one 
super frame later. 

(3) If the process result is equal to or greater than M2 
and less than Ml, the mobile station receives the PD2 in 
the same PCH, and carries out the foregoing (1) and (2). 

10 If the process result for the PD2 is also equal to or greater 
than M2 and less than Ml, the mobile station receives the 
I portion of the same PCH. 

(4) Receiving the I portion in the foregoing process (2) 
or (3), the mobile station determines, from the paging 

15 information contained in the I portion, whether the paging 
has occurred in the mobile station or not. 

4.2. Transmission path interface. 
4.2.1. Major characteristics. 
20 4.2.1.1. 1.5 Mbps. 

Table 23 shows a summary of the characteristics. 
(The summary conforms to JTG. 703 and 704) 

Further, Fig. 25 shows the mapping of an ATM cell. 

(Mapping of an ATM cell into 1 . 5MHWY which conforms to 

♦ 

25 G.804) 
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[TABLE 23] 



Item 


Content 


Connector 


C-G6FA 


Capacity 


Four per one BTS 


Pin number 

■ 

■ 




A 


B 


3 


Input (+) 
(RIN(+)) 


Input ( - ) 
(RIN(-)) 


2 




Shield earth 
(GND) 


1 


Output ( + ) 
(SOUT(+) ) 


Output ( - ) 
(SOUT(-)) 


Input and output 
impedance 


100Q±10% , balance 


Rate 


1.544Mbps 


Transmission code 


50% pulse width B8ZS code 


Output pulse 


(1) Pulse amplitude: 
3.15Vop-±0.38V 

(2) Pulse width: 324±39nsec 


Signal format 
(ATM cell mapping) 


See Figure 25 


Input level 


2.15-3.53Vo-p 


HWY frame sync 


Sync scheme: pattern detection one 
bit shift (multi frame sync code 
(FAS): 001011) 

Sync protection: forward four 
steps, backward two steps 
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REC detection 
condition 

- 


( 1 ) 1. 5M input stop 

L 

( 2 > 1 . 5M frame out -of -sync 

• 

(3) Quality degradation (error is 
surely detected and REC is 
detected , when bit error ratio is 
more than or equal to 10~ 4 (CRC-6) ) . 


AIS detection 
condition 


AIS is detected, when there is one 
or less w 0" in 24 frames. 


AIS cancellation 


When two or more "0" are detected* 


RAI detection (SEND) 
condition 


RAI is detected, when pattern 
"llllllllOOOOOOOO" is detected 16 
or more times consecutively in m 
bits of frame sync signal of 
forward HWY. 


RAI t r ansmi s s ion 
(SEND) condition 


When REC and AIS are detected, m 
bits of frame sync signal of 
reverse HWY are made to be binary 
"1111111100000000" . 



4.2-1*2. 6.3 Mbps. 

Table 24 shows a summary of the characteristics. 
(The summary conforms to JTG. 703 and 704) 
5 Further, Fig. 26 shows the mapping of an ATM cell. 

(Mapping of an ATM cell into 6.3MHWY which conforms to 
G.804) 

[TABLE 24] 
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> 4 



Item 

Connector 
Capacity 



Content 

Coaxial connector 



One per one BTS 



Pin number 



Input and output 
impedance 



75Q 



Rate 



6 .312bps 



Transmission code 



B8ZS code 



Signal format 
(ATM cell mapping) 



See Figure 26 



Pulse mask 



See Figure 27 



HWY frame sync 



Sync scheme : pattern detection one 
bit shift (multi frame sync code: 
110010100) 

Sync protection : forward seven 
steps, backward three steps (under 
inve s t i gat ion ) 



REC detection 
condition 



AIS detection 
condition 



(1) 6.3M input stop 

(2) 6.3M frame out -of -sync 

(3) Quality degradation (error is 
surely detected and REC is 
detected, when bit error ratio is 
more than or equal to 1CT 4 (CRC-5)) 
(under investigation). 



AIS is detected, when there is one 
or less "0" in 96 frames. 
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■ — . . -— ; — ; : r- 

AIS cancellation. 


When two or more "O" are detected. 


RAI detection (SEND) 

■ 

condition 


RAI is detected, when pattern 

t 

"1111111100000000" is detected 16 
or more times consecutively in m 
bit pattern of frame sync signal of 
forward HWY. 


RAI transmission 
(SEND) condition 


When REC and AIS are detected, m 
bits of frame sync signal of 
reverse HWY are made to be binary 
"1111111100000000*' . 



4.2.2. Protocol . 
4.2.2.1. ATM layer. 

Description will be given of the coding of the VPI, 
5 VCI, and CID in the ATM layer in the interface between the 
base station (BS) and the switching center. Fig. 31 shows 
the structure of the links between the BTS and MCC and SIM. 

(1) Interface specifications. 

10 Channel numbers : Channel numbers are assigned to 

individual HWYs between the base station and the switching 
center. The correspondences between the physical HWY 
Interface mounted positions and the channel numbers are 
fixedly set in advance. The range of the channel numbers 

15 is 0 to 3 for the 1.5M-WHY, and only 0 for 6.3M-WHY. 

VPI: The VPI value is only "0", and the VPI is not used 
substantially. 
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VCI: 256/VPI. 
CID: 2 5 6/ VCI. 

(2) ATM connection. 

5 VCI = 64: Used for a timing cell. A minimum channel number 
is used for each BTS. 

The following VCIs can be set as the VSIs other than 
those used for super frame phase correction. In 
connection with this, the AAL types used in the respective 

10 VCIs are also shown. 

* VCIs for control signals between BTS and MCC: AAL -Type 

* VCIs for paging: AAL -Type 5. 

* VCIs for signals transmitted between MS and MCC: AAL -Type 
15 2 . 

When a plurality of channel numbers are set in the 
BTS , any number of VCIs other than those used for the super 
frame phase correction are assignable to any channel 
numbers . 

20 The AP uses the macro to establish the correspondence 
between the VCIs other than those used for the super frame 
phase correction and both channel numbers and VCI values . 

(3) Short cell connection. 

25 The AP uses the macro to set a method of using the 

CID value. 
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(4) The AAL-Type is designated when a wired channel is 
established. Table 25 shows an example of the 
correspondence between the transmission information types 
used by the AP and the AAL- types . However, the hardware 
5 can be used to arbitrarily set the correspondence between 
the transmission information types and the AAL- types. 

[TABLE 25] 

Example of correspondence between wire channel 
10 transmission information types and AAL-Types. 







VCX types 
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DTCH trenismissiort 
information 


% 


* 

For transmission 
signetlg between 
MjS ap.d MCC-SIM 


ACCH transmission 


2 


SJ?CCH transmission 
information 


2 


2 fcransftiiseion 
infoimation 


5 


For control 
signals between 
B#s a.n<a MCC^SIM 


FCH transmission 
ini! onsa fci oxi 




tfoxr paging 


information (for packet 
tr extsrai ss ion ) 
RACH transffiiSBion 
infonftation < for packet 
tr^maiesion) 
UPCR transmission 
inf orraajbism 


* 


For transmission 
signals t k>&t-w&&xi 
tm and KE2C-SIM 


Control- signal b^twEon BO'S 
and HCC -SIM 
vex types 


1 


For control 
signals between 
BTB and WCC~ SIM 

•* * 



(5) Idle cells. 

As an Idle cell on an ATM channel, an idle cell 
5 according to ITU-T standard, shown in Fig* 28, is used. 

4.2.2.2. All Type2 

AAL-Type2 is a protocol of an ATM adaptation layer 
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of a composite cell (AAL type 2} which ±s transmitted over 
an interface (Super A interface) section between the base 
station and switching center. 

5 (1) AAL -Type 2 processor. 

Fig* 30 shows a connecting configuration of AAL -Type 

2. 

(2) Band assurance control. 
10 For the Super- A section, control is required which 

ensures a minimum bandwidth for each quality class in order 
to meet the required quality for various services (a delay 
and a cell loss ratio) . 

* For AAL -Type 2, band assurance is carried out which is 
15 assigned to each quality class at a short cell level. 

* The short cell quality class falls into the following 
four classes on the basis of (a maximum allowable delay 
time and a maximum cell loss ratio) . 

Quality class 1 (5 ms; 10~ 4 ) 
20 Quality class 2 (5 ms; 10' 7 ) 
Quality class 3 (50 ms; 10" 4 ) 
Quality class 4 (50 ms; 10" 7 ) 

* The quality class which corresponds to the service 
offered is designated by the macro when a wired channel 

25 is established. 

* The order of transmission of short cells is determined 
in accordance with the quality classes , and the required 
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bandwidth ±s ensured for each quality class. A specific 
method of ensuring the bandwidth will be described in 
5 • 3 • .5 • 

* When one unit of transmission information is longer than 
5 the maximum length of the short cell, the transmission 
information is divided into a plurality of short cells to 
be transmitted. In this case, the plurality of short cells 
are transmitted continuously using the same VCI. The 
continuity is ensured only within the same VCI, but not 
10 ensured between different VCIs. In other words, a 

standard cell with another VCI can intervene between the 
short cells to be transmitted. 

4.2/2.3. AAL-Type 5 
15 AAL-Type 2 and AAL-Type 5 are used as the AAL of ATM 

cells transmitted on the Super A interface between the base 
station and switching center. In AAL-Type 5, the SSCOP 
(Service Specific Connection Oriented Protocol) is 
supported between the base station and switching center. 

20 

(1) AAL -5 processor. 

Fig. 31 shows a connecting configuration of AAL- 5 . 

(2) Band assurance control. 

25 For the Super- A section, control is required which 

ensures a minimum bandwidth for each quality class in order 
to meet the required quality for various services (a delay 
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and a ceil loss ratio). The quality classes are shown 
below . 

* For AAL-5 , band assurance is carried out which is assigned 
to each quality class at a VCI level. 

5 * The quality class falls into the following five classes 

on the basis of (the maximum allowable delay time and 

maximum cell loss ratio). 

Interrupt (0; 0) Highest priority cell. 

Quality class 1 (5 ms; 10" 4 ) 
10 Quality class 2 (5 ms; 10* 7 ) 

Quality class 3 (50 ms; 10~ 4 ) 

Quality class 4 (50 ms; 10~ 7 ) 

* The quality class which corresponds to the service 
offered is designated by the macro when a wired channel 

15 is established. 

* The order of transmission of short cells is determined 
in accordance with the quality classes, and the required 
bandwidth is ensured for each quality class. A specific 
method of ensuring the bandwidth will be described in 

20 5 . 3 . 5 . 

* The interrupt buffer cell is given the highest priority 
(with a minimum delay and with discarding inhibited). 

4.2.3. Signal format. 
25 4.2.3.1. The format of AAL-2. 

Fig. 32 illustrates the format of AAL-2. 

* Start field (one octet). 
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OSF: Offset field, 
SN: Sequence number*. 
P: Parity. 

* SC-H (Short cell header: three octets), 

5 CID: Channel identifier: 0/ PADDING; 1/ANP; 

2-7/RESERVED 

LI: Payload length. 

PPT : CPS -Packet Payload Type : Includes 
st art /continue and end information on the payload. 
10 UUI: CPS-User to User indication. 

When one unit of transmission information is divided 
into a plurality of short cells to be transmitted, the 
assembly of transmission information on the receiving side 
requires consideration to be given to the continuous 
15 transmission, using the same VCI, of the UUI and the 

plurality of short cells bearing the divided transmission 
information* 

000/single short cell. 
001 /top and continued. 
20 010 /continued and end. 

011 /continued and continued. 

HEC: Header Error Check (generator polynomial = X~5 
+ X~2 +1) . 

* SAL (two or thee octets) , 

25 Fig. 33 shows the format of the SAL. 

Table 26 shows a method of specifying SAL fields. 
Table 27 shows how the SAL third octet is used. 
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Table 28 shows conditions for the specification of 
the SAL fields. 



[TABLE 261 







set values 


Remarks 


SATCSAI, 
type) 


SAJi field type 

SAT=j1x: Loop Back 
cell. ^> 

SAT«0x: other than 
tfaatJaK^tioned a***** 


00 s wire forward syne 
state is OK, 




Ola ttire forward sync 
state is kgl 


Unused in 
this system 


10 s Return indication 
(forward) 


Used in 
this system 


11+ Return indication, 
(reverse) 


Used in 
this system 


(f r&rne 


VBO f rams 
^lnnrognt 

Frames ntfJSifeer. 




0-63: Frame number 






1-63 : Forward FN 
sliding number* 


&££ Intern 


Syna 


RacSio put-of- sync 

detection 


1* Gufc-o£-s*3pac state, 
0j . Syne state. 




BEH 


degradation 
detection 


Is D&twt degradation. 
0: tforciaJL . 


level 


iievel 

degradation 
ctetection 


ij Detect degradation. 
0; Xfogm&l, 




CBC checlcing 
r e#ul t 


Is ISC, Qi OK* 


SIR 


Received SIE 


0-15; Received SIR 
increases with the 
value 


RQ* (radio 

channel 

nambcr) 


Radio channel 
number 


0-15 1 Radio channel 
sequence number 




. ..,...„.f„,.— .,.,„.. 
R3CH (radio 

router) 


Radio 

subchannel 

number 


0-15: Radio subchannel 
eeguence number 
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[ TABLE 27] 

Use and no use of SAL third octet 





uuring single 
code 

coirammica- 
tzions 


During 

gBilHicocte 

c^anunic^ttiona 


Remarks 


Frame in 

channel i» 
not 

divided. 


Both ROT 

(radio 
channel 
irumber) tSui& . 

subcliannel 
number) are 
unused* 


Only RCH ia 
used - 




Fra&e in 
radio 
channel L& 


Only RSCN is 


Botii rcn an& 
RSCN are used* 





5 *The division of the radio channel frame is carried out 
when 128 kbps or more unrestricted digital service is pr 
ovided, and 256 ksps or more dedicated physical channel 
is used* The unit of division is the unit, on the basis 
of which the external encoding at a user information ra 

10 te of 64 kbps (IB) is carried out. See, Figs. 78-80. 
*A11 "0s" is filled when unused* 

*The multicode transmission is applied only to the DTCH 
and UPCH, Accordingly, RCN is applied only to the DTCH 
and UPCH. 

15 
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[TABLE 28} 

SAL field specified values 







o 


o 


«a 


o 


o 


I 


*-* 


o 


H 
H 
05 - 




« 


o 






o 


o 




o 


o 

> 


O • 

H 

H 


1 




o 


o 


o 


o 

<a 








H' 

HO 


— 

H ' 
>H 

at 






o 


o 


o 


o 


o 


* 


o 


r-T 
H 
«SO 


o . 

H 
H 
CO 






o 


o 


o 

ST 


* 


o 


*i 




H' 
HO 

cd 


o , 
H 

H 

aj - 






o 


o 


o 


o 


o 


<9 


o 


HO 
i— J \ 

<d 


o 

H 




fot 


o 


o 




o 








H : 
HO 


O 

H 
i — 1 
GJ 




P5 


o 


o 


o 


o 


o 


■s 


o 


cH 

HO 
«J 


<=> 
H 






o 


o 


o 


o 








o 


o 






o 


c 


O 


o 


o 


O 


o 


o 


o 


• 


< 














i 
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* 

4.2.3.2. Format of ML-5, 

Fig. 34 shows a format of an AAL-5 cell. 
A PAD and CPCS-PDU trailer are added to the LAST cell . 
5 * PAD (CPGS padding) 

The PAD is used for adjusting the frame length to 48 

octets (all n 0s n ). 
* CPCS-PDU trailer. 

CPCS-UU: CPCS user to user indicator. 
10 The CPCS is used for transparently transferring 
information used in a higher layer. 
CPI: Common part type indicator. 

Uses are not yet defined. All "0s" are set at present. 
LENGTH: CPCS-PDU payload length. 
15 The LENGTH indicates the length of user information in 
bytes . ' 

CRC : Cyclic redundancy code . The CRC is used for detecting 
errors in the entire CPCS frame. 

The generator polynomial = X~32 + X~26 + X~23 + X~16 + X~12 
20 + X~ll + X~10 + X~8 + X~7 + X~5 + X~4 + X~2 + X + 1. 

4.2.3.3. Timing cell. 

Fig. 35 illustrates a signal format of a timing cell 
that is used for a process of establishing SFN (System Frame 
25 Number ) synchronization when the BTS is started up. Table 
29 shows a method of specifying information elements in 
th6 signal format. 
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See 5.3.9 for the method of establishing SFN 
synchronization with the BTS using the timing cell. 
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C TABLE 29 J 

Method of specifying timing cell information elements 



elements 


Specified contents 


Specified values 






0 


VPS 




0 


TCI 


VCI fear tiMB^ell 


64 




■ ■ * m 

02h^fiMtt§ Re£Ql?t(MCC-SIH-»Bl!S) 

QShtTifctag Repart<BT^Mcc-siM) 
other v&luedi r^sarroa 




Correction 


;Ul *0s* (this inforia^feion 
'element is not vused in the 




correction 


All r 08* (this InfortR^t-ion 
'element 1^ not used in tits 
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[TABLE 30] 

Correspondence between SF time information bits and times 
Bits 



Bits 
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4.2.4. Clock generation. 

Generated clock (example) 

(1) Radio synthesizer reference clock. 

(2) 4.096 Mcps (chip rate). 

10 (3) 1/0.625 msec, (radio time slot). 
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(4) 1/10 msec, (radio frame). 

(5) 1/640 msec, (radio super frame; phases 0 to 63). 

(6) 1.544 Mbps, 6.312 Mbps (transmission line clock). 

5 4.3. Maintenance tool interface 
4.3.1. Major characteristics. 

Table 31 shows a summary of the characteristics. 
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I TABLE 


31 1 


Main features 




Number 


Item 


Content 


1 


Maintenance 
tool 


Communication 
protocol 


RS-232C 




interface 


Tr an smi s s ion 
rate 


115 . 2kbt>s 






Parity 


NO 








Data bit* 8 
Stoo bit : 1 






X ON/ OFF 


Yes 




* 


Communication 


Full duplex 






scheme 


transmission 






DEL code 


Treating as BS(08) 
hexadecimal code 






CR transmission 


Carriage return + 






processing 


line feed operation 
for each CR code 






SR reception 


Carriage return + 






processing 


line feed operation 
for consecutive 
CR+LF 



4.4. Power supply interface 
5 4.4.1. Major characteristics. 

Table 32 shows a summary of the characteristics. 
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[TABLE 321 



Main features 



Number 


Item 


Content 


1 


Connector 


Crimp contact (+,-) * * system 
FG x one system 


2 


Input voltage 


DC48V (±5V) 


3 


Input current 


Maximum * A per one system 


4 


Fuse 





5 4.5. Antenna interface. 

Table 33 shows a summary of the antenna interface. 



[TABLE 33] 



Number 


Item 


Content 


1 


Connector 


N type connector 

For transmission and reception x 6, for 
reception x 6 


2 


Connector 
placement 


Make connector separation equal to or 
more than 8cm, and do not place 
connector at position where it is 
difficult to connect and remove cable. 
Avoid excessive cable bend, when 
connecting antenna cable from upper 
side or lower side* 
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4.6 Network interface . 

The network Interface is used to connect to a debug 

tool* 

A 10BASE-T Is used as a connector. 

5 

5* Functional configuration. 

5.1. Radio stage, and transmitting and receiving 
amplifier. 

5.1.1* Transmission characteristics 
10 Table 34 shows a summary of the transmission 

characteristics . 



[TABLE 34] 



Number 


Item 


Specification 


1 


Transmis s ion 
frequency band 


2150-2170MHZ (provisional value) 


2 


Transmission 
and reception 
frequency 
interval 


190MHz (provisional value) 


3 


Frequency 
stability 


Equal to or less than ±0.02ppm 


4 


Maximum 
average 
transmission 
power 


20W/sector 

0.4-20W per one physical channel 
Total 2 0W/ sector when two carriers 
are transmitted simultaneously 
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(Antenna 
terminal end) 




1 5 I 


Transmission 
power control 


Control range: 20dB 

Control step: IdB 1 

Control period: 0.625ms 


6 


Modulation 
scheme 


Data : QPSK 

Spreading : QPSK | 


7 


Frequency band 
width 


5MHz /carrier 


I 8 I 


Chip rate 


4.096Mcps (It is easy to extend to 
1.024Mcps, 8.192Mcps, 16.384Mcps) 


I 9 


Carrier rate 


16-1024ksps 


I 10 


Short code 


256 to 4 chip length 


11 


Long code 
length 


Forward: 10ms (using 2 18 -1 chip 
length gold code with 10ms length 
truncation) 

Reverse: 2 16 xl0ms (using 2 41 -1 chip 
length gold code with 2 16 *10ms 
length truncation) 


12 


Neighboring 
channel 
leakage power 


Equal to or less than 

-55dB/4. 096MHz at 5MHz separation 


I 13 


Output 
impedance 


Nominal 50O 


i 14 


Modulation 
I band 


Root Nyqulst roll off 
(corresponding to roll off 
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15 



16 



restrictions 



Transmission 
ON/OFF ratio 



Transmi s s ion 

mutual 

modulation 



raitiQ=0.22) 



Equal to or more than 25dB (Maximum 
average transmission power is 
0.4.W, and this condition is 
satisfied even at the time of VOX 
ON/OFF under worst transmission 
power condition in transmission 
power control) 

Equal to or more than 70dB (at the 
time of carrier ON/OFF with 20W 
output and 50ch multiplexing) 



Equal to or less than -66dB {Q two 
carrier transmission) 



17 



Spurious 



emission 



Equal to or less than -66dB 



18 



Modulation 



accuracy 



Square average value of signal 
vector error is equal to or less 
than 12.5%R.M.S. 



5.1.2. Receiving characteristics 

Table 35 shows a summary of the reception 
characteristics . 



[TABLE 35] 




Specification 
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1 • 

: I 


Reception 
frequency band 


1960- 1980MHz (provisional 
value } 




xiransiuxDbxvii anu 

reception 

X 17©tj tlC5ll<_>y 111 LOlv ClJL 


J- -/ KjrAxLZa \ yjLuvib Juunax vaiuv / 


3 


Input Impedance 


Nominal 500 


4 


Reception 
frequency 
stability 


Equal to or less than ±0.02ppm 


5 


Reception 
. sensitivity 


Equal to or less than -SdBji 

(Static: BER aa 10 ) 


>* 

6 


Demodulation 
scheme 

• 


Pxlot symbol coherent 
detection, or demodulation 
i scneme navmg perrormance 
equal to or more than that of 
pilot symbol coherent 


7 


Diversity 


Diversity + RAKE 


8 


Spurious response 


Equal to or more than 60dB 
( ia 1 OMh z s ft Ti arat ion 1 


9 


Neighboring 

channel 

selectivity 


Equal to or more than 33dB 
( <§ 5Mhz s epar at ion ) 


10 


Reception mutual 

modulation 

sensitivity 


Equal to or more than 60dB 
(@10Mhz, 20MHz separation) 
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ii 


Communication 

channel 

transmission 

r!haTftni*Ari st ins 


Eb/NO necessary to obtain 
average BER =• 10 3 under 
selective fading with power 
control: ecrual to or less than 
4dB 


12 


Control channel 
t r ansmi s s ion 

U11QX dv> L. OJ — 1_ C. JL v> O 


Eb/NO necessary to obtain 
average frame error ratio = 
2xio" 2 under selective fadincr 
with power control: equal to 
or less than 4dB (QlOms frame) 


1 ^ 

X o 




KmiRl +*o or more than — 14dBu 
to equal to or less than +50dB]i 
Slot average SIR measurement: 
0-30dB 


14 


Reception sync 
character! sties 


Initial drawing -in 
characteristics: equal to or 
less than one frame 


15 

• 


High rate data 

transmission 

characteristics 

( 6 4k/ 128k/ 3 8 4kbps ) 


Eb/NO necessary to obtain 
average BER = 10" 6 under 
selective fading with power 
control and 200ms or less 
delay: equal to or less than 
4dB 


16 


AGC 


Dynamic range: equal to or 
more than 60dB 


!7 


Number of Fingers 


Equal to or more than eight 
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A -t 



able to be* received 



*1 A receiving amplifier of the BTS apparatus may be 
installed at the top of the tower. 

*2 Transmission characteristics such as reception 
5 sensitivity are separately defined. 

*3 Conditions for measurements will be described below. 

Static condition: Frequency drift is within the range 
of ±0.14 ppm when fading does not occur. 

Fading condition : For Rayleigh fading, if the maximum 
10 Doppler frequency is 80 Hz, inter-diversity-branch 

correlation = 0. Frequency stability is considered for 
the frequency drift. 

Selective fading condition: A level of two waves or 
the like follows Rayleigh fading with a maximum Doppler 
IB frequency of 80 Hz . Frequency stability is considered for 
the frequency drift . 

For other measurement conditions, see a separately 
submitted document relating to test methods. 
* The measuring method basically conforms to the Digital 
20 Car Telephone System Standard RCR STD27D. For details, 
see the separately submitted document relating to test 
methods . 

5.1.3. The number of physical channels provided. 
25 * The number of physical channels of each type provided 
per cell is shown below. 
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Perch channels: 6 (the number of pairs of a first and 
second perch channels) 

Common control physical channels for FACHs: 12 
Common control physical channel for PCHs: 12 
5 Dedicated physical channels: 300 (in terms of 32 

ksps) 

* Any number of physical channels of each type can be 
arranged in any sector provided that the above limit is 
not exceeded. 

10 

5.1.4. Pilot coherent detection RAKE 

5.1.4.1. Pilot coherent detection RAKE configuration 

(1) RAKE combiner 

Allocate fingers so that sufficient reception 
15 characteristics can be obtained for respective diversity 
branches (space and inter- sector diversities). The 
algorithm for assigning the fingers to the branches is not 
specified. The diversity combining method is a maximal 
ratio combining. 

20 

(2) Searcher. 

A searcher selects paths for RAKE combining from 

* 

received branches to achieve optimum reception 
characteristics. The algorithm for selecting the path is 
25 not specified, 

(3) A method of estimating a pilot coherent detection 
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channel. 

The coherent detection is carried out using pilot 
blocks (consisting of four pilot symbols each) which are 
received at intervals of 0.625 ms. The algorithm for* 
estimating a channel is not specified. 

5.1.4.2. Channel estimation using multi-pilot blocks . 

The method of estimating a channel to improve the 
reception characteristics is not specified. With 
reference to Fig. 37 , a detailed description will be given 
of a method of estimating a channel using multiple pilot 
blocks preceding and following an information symbol 
section. 
Example 

- Description will be given of a process of estimating a 
channel for an information symbol section of -3Tp<t<-2Tp 
which process is executed at the time t=0 by averaging three 
pilot blocks preceding the information symbol section and 
three pilot blocks following the information symbol 
section. 

(a) Carrying out QPSK demodulation of pilot blocks PI to 
P6. 

(b) Determining average values of inphase and quadrature 
components of the four pilot symbols in each of the pilot 
blocks PI to P6. 

(c) Multiplying the average values by weighting 
coefficients alpha 1 to alpha 3, and summing the resulting 
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values up. 

(d) Setting the result as the channel estimate of the 
Information symbol section (shadowed part) between the 
pilot blocks P3 and P4. 

5.2. Baseband signal processor. 
5.2.1. Transmission power control. 

5.2.1.1. Outline of the transmission power control. 

(1) RACH transmission power control. 

The BTS broadcasts the transmission power of the 
perch channels and the reverse interfering power over the 
BCCH. On the basis of these pieces of information, a mobile 
station decides the transmission power of the RACH. 

(2) FACH transmission power control. 

The RACH contains information about the SIR received 
through the perch channel , which is measured by the mobile 
station. On the basis of this information, the BTS decides 
the transmission power of the FACH corresponding to the 
RACH received, and designates the transmission power level 
in the hardware together with the transmission information. 
The transmission power level is variable upon each 
transmission of the information. 

(3) Forward and reverse transmission power control of the 
dedicated physical channel. 

Its initial transmission power is decided in the same 

- 108 - 



manner as the transmission power of the RACH and FACH. 
After that, the BTS hardware and mobile station proceed 
to a high speed closed loop control based on the SIR, In 
the closed loop control, a receiving side periodically 
5 compares the measured value of the received SIR with a 
reference SIR, and transmits the result of the comparison 
to the transmitting side using the TPC bit. The 
transmitting side carries out relative control of the 
transmission power in accordance with the TPC bit . To meet 

10 required receive quality, the AP has an outer loop function 
to update the reference SIR in accordance with the receive 
quality. The AP specifies the reference SIR value in the 
hardware. For the forward link, range control is carried 
out to set the upper and lower limits of the transmission 

15 power level. 

(4) Transmission power control during packet 
transmission. 

The transmission power for the UPCH is controlled in 

20 the same manner as described above in (3) . During a packet 
transmission, the transmission power for the FACH is 
controlled in the same manner as described above in (1). 
During a packet transmission through the FACH, the 
transmission is always carried out at a transmission level 

25 specified by a transmission power range specifying macro. 
In contrast to the (2) above, the transmission power level 
is not varied every time the information is transmitted. 
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5. 2. 1.2. SIR based high speed closed loop transmission 
power control. 
( 1 ) Basic operation . 
5 The BTS (or mobile station) measures the received SIR 

at every transmission power control interval (0.625 ms). 
The BTS then sets the TCP bit at 11 0" when the measured value 
is greater than the reference SIR or at "1" when the 
measured value is smaller than the reference SIR . The BTS 

10 then transmits the TPC bit to the mobile station (or BTS) 
using two consecutive bits. The mobile station (or BTS) 
makes a soft decision for the TPC bit. The mobile station 
then decreases the transmission power by 1 when the 
decision result is "0 M or increases it when the decision 

15 result is "1". The point in time to change the 

transmission power is immediately before the pilot block. 
The AP designates the maximum transmission power in the 
reverse link and the maximum transmission power and minimum 
transmission in the forward link so that the control is 

20 carried out in these ranges (see Fig. 38). 

When the TPC bit cannot be received because of out 
of sync, transmission power value is constant. 



(2) Forward/reverse frame timings. 
25 Frame timings for the forward and reverse channels 

are determined such that the positions of the pilot symbols 
of the two channels are shifted by a 1/2 time slot, thereby 
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realizing transmission power control with one slot control 
delay (see Fig. 39 >. 

(3) Initial operation. 
5 Fig* 40 shows a method of shifting from the initial 

state to the closed loop control. 

(a) When the AP specifies an initial transmission power 
value via the macro, the BTS, as the first process of 
increasing the transmission power, consecutively 

10 increases the transmission power by a predetermined 

magnitude a predetermined number of times at predetermined 
intervals . At the end of the first process of increasing 
the transmission power, the transmission power is set at 
the initial transmission power level designated by the 

15 macro. Theses values are preset as system parameters. 
The purpose of the first process of increasing the 
transmission power is to avoid a sharp increase in 
interfering power in other mobile stations, which may be 
caused by a rapid transmission at high transmission power . 

20 The predetermined values set as system parameters are set 
so as to increase the transmission power step by step so 
that other mobile stations can follow variations in the 
magnitude of the interfering power under the transmission 
power control. In this case, the TPC bit sequence 

25 transmitted over the forward channel has such a fixed 
pattern (for example, OllOllOil ...) that increases the 
transmission power of the mobile station stepwise. The 
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pattern is set in advance. If the synchronization of the 
reverse dedicated physical channel is established during 
the first process of increasing the transmission power, 
the process is halted, and the high speed closed loop 
5 transmission power control is started in accordance with 
the received TPC bit from the mobile station, 
(b) As the second process of increasing the transmission 
power, the BTS consecutively increases the transmission 
power by a predetermined magnitude at predetermined 

10 intervals . These predetermined values are specified as 
system parameters apart from those in the forgoing (a) . 
The purpose of the second process of increasing the 
transmission power is to ensure the establishment of the 
forward radio frame alignment by increasing the 

15 transmission power step by step even if the initially set 
transmission power level is insufficient for the mobile 
station to establish the forward radio frame alignment. 
The predetermined interval in this process is relatively 
long and is about one to a few seconds. 

20 (c) Establishing the forward frame alignment, the mobile 
station starts the relative control of the transmission 
power in accordance with the TPC bits received from the 
BTS using the transmission power determined in the open 
loop control as the initial value. In this case, the TPC 

25 bits to be transmitted through the reverse channel are 
determined on the basis of the measured values of the 
forward SIR. 



(d> Establishing the reverse* frame alignment, the BTS 
carries out the relative control of the transmission power 
in accordance with the TPC bits received from the mobile 
station. 

5 

(4) Method of measuring the SIR. 

Requirements for the SIR measurement will be 
described below* 

♦The transmission power control with one slot control delay 
10 can be executed as described above in (2). 

•A high SIR measurement accuracy can be achieved. 
Examples of measurements are shown below. 

(A) Measurement of received signal power (S) . 

15 (a) The received signal power S is measured for every slot 
(upon every transmission power update) using pilot symbols 
resulting from RAKE combining. 

(b) The received signal power S equals the amplitude square 
sum of the average values of the absolute values of the 
20 inphase and quadrature components of a plurality of 
symbols . 

(B) Measurement of interfering signal power (I). 

(a) Average signal power is determined for the pilot 

25 symbols and overhead symbol in a pilot block after the RAKE 
combining. 

(b) The reference signal point for the individual pilot 
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symbols is determined by carrying out QPSK demodulation 
(quadrant detection) of the pilot symbols using the root 
of the foregoing average signal power. 

(c) The mean square is determined for the distances between 
5 the received points and the reference signal point of the 

pilot symbols in the pilot block. 

(d) The interfering signal power is determined by 
calculating the moving average of the mean squares over 
M frames (M: 1 to 100). 

10 

5.2.1.3* Outer loop . 

The BTS and MCC have an outer loop function of 
updating the reference SIR for the high speed closed loop 
transmission power control in accordance with quality 
15 information in order to meet the required receive quality 
(average FER or average BER) . During the DUO, the MCC 
controls the outer loop on the basis of the quality 
resulting from the selection combining. 

20 (1) A method of updating the reference SIR. 

The initial value of the reference SIR is designated 
by the AP via the macro. 

The subsequent reference SIR is updated on the basis 
of results of measurement of receive quality. For both 
25 MCC and BTS, the AP determines whether ox not to update 
the main reference SIR. A specific method will be 
described below. 
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i) The A# uses the macro to designate the start of the 
quality monitoring in the hardware. 

ii) The hardware always carries out the quality monitoring 
designated by the macro (a macro that starts monitoring 

5 the presence or absence of the CRC in the MCC-SIM, a macro 
that starts detecting a degrease in BER, a macro that starts 
monitoring the presence or absence of the CRC in the BTS, 
or a macro that starts measuring an estimated value) , and 
reports the results of the quality monitoring to the AP. 

10 iii) According to the results of the quality monitoring 
reported by the hardware, the AP determines whether the 
reference SIR is to be updated or not . If the reference 
SIR is determined to be updated, the AP specifies the update 
of the reference SIR in the hardware via a macro setting 

15 the reference SIR. 

5.2*1.4. The transmission power control during the 
inter-sector diversity handover. 

During the inter- sector diversity handover, the 

20 measurement of the received SIR and the demodulation of 
the TPC bits are carried out for both forward and reverse 
links after the inter-sector maximal ratio combining. For 
the forward TPC bits , the same value is transmitted from 
a plurality of sectors. Thus, the transmission power 

25 control is carried out in the same manner as in the case 
where no diversity handover is performed. 
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5.2.1.5. The transmission power control during the 
inter-cell diversity handover. 

(1) Reverse transmission power control (see Fig. 41). 
(a) BTS operation. 

5 Each BTS measures the reverse received SIR as in the 

case where no diversity handover is performed, and 
transmits, to the mobile station, the TPC bits determined 
on the basis of thfe measurement results. 

10 (b) Mobile station operation. 

The mobile station receives TPC bits from each BTS 
independently (while carrying out the inter-sector 
diversity) . At the same time, the mobile station measures 
the reliability (received SIR) of the TCR bits of each BTS. 

15 If any of the results of the soft majority decision about 
the TPC bits that meet a predetermined reliability is "0" , 
the transmission power is reduced by 1 dB. If all the 
results are " 1" , the transmission power is increased by 
1 dB. 

20 

(2) Forward transmission power control (see Fig. 42). 
(a) BTS operation. 

Each BTS controls the transmission power in 
accordance with the received TPC bits as in the case where 
25 no diversity handover is performed. If the TPC bit cannot 
be received because of the out -of -sync of the reverse link, 
the transmission power level is fixed. 
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(b) Mobile station operation. 

The mobile station measures the received SIR after 
the site diversity combining, and transmits , to each BTS, 
5 the TPC bits which are determined on the basis of the 
measurement results. 

5.2.2- Process of establishing synchronization. 

5.2.2.1. At the start up of the mobile station. 

10 (a) Each sector sends the perch channel that masks part 
of the long code. At the start up, the mobile station 
establishes the perch channel synchronization by carrying 
out the sector selection using a three step method of 
initially synchronizing the long code. 

15 (b) Each perch channel broadcasts its own sector number 
and the long codes of the peripheral cells. On the basis 
of the broadcast information, the mobile station 
establishes the synchronization, with the perch channels, 
of the remaining sectors in the same cell and the sectors 

* 

20 in the peripheral cells , and measures the reception level 
of the perch channels. While the mobile station is 
standing by, the mobile station compares the reception 
levels of the perch channels with one another to judge 
whether the mobile station has shifted the sector or not. 

25 

5.2.2.2. During random access reception . 

The mobile station transmits a RACH when registering 
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a location or making ah originating or terminating call. 
The BTS establishes the synchronization of the EACH 
transmitted at a plurality of frame offsets, and receives 
the RACK* 

5 As shown in Figs* 88 to 91 , the RACH synchronization 

can be established so that the process of receiving all 
of the RACH- Ls and RACH-S'es that are transmitted using 
the 16 offset timings per msec can be completed within 0-625 
msec. The reception process includes deinterleaving , 
10 Viterbi decoding, and CRC decoding, as well as the 

capability of determining whether Ack must be transmitted 
or not. 

The BTS measures the propagation delay time 
associated with bidirectional transmissions between the 
15 mobile station and the BTS, using the difference between 
the point in time when the RACH is received and a 
predetermined point in time. The BTS then reports the 
propagation delay time to the AP. 

20 5.2.2.3. Upon establishment of the synchronization of the 
dedicated physical channel (see Fig. 90). 

Now, a brief description will be given of the 
procedure of establishing the synchronization of the SDCCH 
and TCH. Pig. 43 illustrates the detailed flow of the 

25 process of establishing synchronization. 

(a) The BTS starts transmission of a forward channel. 

(b) The mobile station establishes the synchronization of 
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the forward channel on the basis of the synchronization 
information on the perch channel, as well as a frame offset 
group and a slot offset group which are notified of by the 
network* 

5 (c) The mobile station starts transmission of a reverse 
channel using the same frame timing as that for the forward 
channel . 

(d) The BTS establishes the reverse channel 
synchronization on the basis of the frame offset group and 

10 slot offset group which are designated by the MCC. In this 
case, the actual synchronization timings are shifted by 
the propagation delay time required for bidirectional 
transmissions between the mobile station and the BTS* 
Thus, the bidirectional propagation delay time measured 

15 during a random access reception can be utilized to reduce 
the search range for establishing the synchronization* 

5*2*2.4* During the inter- cell diversity handover . 
For the reverse dedicated physical channel 

20 transmitted by the mobile station and the forward dedicated 
physical channel transmitted by the BTS which originates 
the diversity handover , even when the diversity handover 
is started, the radio frame number and long code are 
continuously counted up as usual and do not change 

25 instantaneously* Naturally, the user information is also 
continuously conveyed, and no instantaneous interruption 

r 

occurs. 
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A brief description will be given of a procedure of 
establishing synchronization when the diversity handover 
is established (see Pig. 91). 

(a) The mobile station measures the difference in frame 
5 time between the radio frame transmitted by the mobile 

station through the reverse dedicated physical channel and 
the radio frame of the same frame number transmitted by 
the handover destination BTS through the perch channel. 
The mobile station then reports the measurement results 

10 to the network. The measured values indicate the time 
difference between the frame timing on the reverse 
dedicated physical channel and the frame timing on the 
perch channel. The measured values are represented in 
terms of chips , are always positive, and range from zero 

15 to "reverse long code period - 1" chips. For the details 
of the measuring method, see "a macro measuring a forward 
frame time difference"/ BTS macro specification. 

(b) The mobile station uses the ACCH of the reverse 
dedicated physical channel to report the measured values 

20 of the frame time difference in the form of a layer 3 signal 
to the AP of the BSC though the diversity handover 
originating BTS. 

(c) The AP of the BSC uses the layer 3 signal to notify 
the diversity handover destination BTS of the measured 

25 values of the frame time difference along with the frame 
offset and slot offset which are set when the incoming or 
outgoing call is connected. 
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(d) Receiving the notification of the measured values of 
the frame time difference, frame offset / and slot offset, 
the handover destination BTS starts the transmission of 
the process of establishing the synchronization of the 
5 forward dedicated physical channel being transmitted by 
the mobile station. See 4.1,3 for specific timings for 
the transmission of the forward dedicated physical channel 
and a specific method of establishing the synchronization 
of the reverse dedicated physical channel. 

10 

5.2.2.5 Synchronization of perch channels of other sectors 
in the same cell. 

Each sector in the same cell transmits the perch 
channel which is spread using the same long code and the 

15 same short code, while maintaining the phase difference 
specified by the system. The mobile station receives 
broadcast information from waiting sectors after 
completing the initial synchronization. The broadcast 
information contains the sector number of its own and the 

20 number of sectors in the same cell. The mobile station 
identifies the long code phases of the other sectors in 
the same cell, and establishes the perch cell 
synchronization. 

25 5.2.2.6. A method of determining whether or not the 
synchronization of dedicated channels is established. 
( a ) Chip synchronization . 
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* • * 

The BTS knows the reverse long code phase of the* 
channel to be received. The BTS carries out path search, 
and RAKE reception of paths with high correlation detection 
values. If the transmission characteristics described in 
5 5.1.2. are satisfied , the RAKE reception can be immediately 
executed . 

(b) Frame alignment. 

Since the long code phase has one-to-one 
10 correspondence with the frame timing, the frame timing 
basically need not be searched for. It is enough to check 
the frame alignment using the frame timing corresponding 
to the long code phase after the chip synchronization has 
been established. The frame synchronization of the BTS 
15 with the dedicated physical channel is determined to be 
established when at least SR radio frames run consecutively 
whose sync words each include at most Nb unmatched bits. 

(c) Super frame alignment. 

20 Since the dedicated physical channel does not include 

any bit indicating the FN, the frame number is implicitly 
determined to establish the super frame alignment. 

For the reverse dedicated physical channel , the frame 
number is set so as to become zero at a time later, by an 

25 amount corresponding to the frame offset + slot offset, 
than the time when the reverse long code phase is zero. 
This relationship between the long code phase and the frame 
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number is maintained until the radio channel is releasea, 
even if the diversity handover is repeated after the 
incoming or outgoing call has been connected* 

For the forward dedicated physical channel , the frame 
5 number is determined such that the radio frame whose timing 
is shifted by a predetermined time period from the perch 
channel frame timing is provided with a frame number equal 
to the SFN of the perch channel, modulo 64. The 
predetermined time period equals the frame offset + slot 

10 offset while the incoming or outgoing call is being 
connected as shown in Fig. 90. During the diversity 
handover, the predetermined time period equals the 
measured value of the frame time difference - 1/2 slot - 
alpha as shown in Fig. 91. The alpha is an omitted value 

15 for expressing the measured value of the frame time 
difference - 1/2 slot in terms of a symbol unit. 

( 2 ) Resynchronization . 

The present system does not possess any special 
20 process procedure of establishing resynchronization 
because the optimum path search by the searcher is 
equivalent to the execution of constant 
resynchronization . 

25 5.2.3. A method of making a decision for an out-of -phase . 

Now, description will be given of the method of making 
a decision for the out -of -phase state of the BTS in the 
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radio section of the dedicated physical channel . The two 
conditions described below axe monitored for each radio 
frame • 

Condition Is Whether or not the number of unmatched bits 
5 in a sync word is at most Nb. 

Condition 2: Whether or not a CRC is detected on the DTCH 
selection combining unit basis or on the UPCH internal 
encoding unit basis. 

If at least SR consecutive radio frames run which meet 
10 neither of the two conditions , it is determined that the 
BTS is in the out-of -phase state (the number of forward 
synchronization guarding stages: SR) 

5.2.4, Handover control. 
15 5.2.4.1. Inter-sector diversity handover in the same cell . 

It is assumed that the number of sectors involved in 
the inter- sector diversity handover in the same cell is 
three at maximum . 

20 (1) Reverse link. 

* The maximal ratio combining is carried out on all the 
symbols on the physical channel as in the case of ye space 
diversity of signals received from a plurality of sector 
antennas . 

25 * The forward transmission power control is carried out 
using the TPC symbols resulting from the maximum ratio 
combining. 
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* The reverse transmission power control is carried out 
using the receive quality resulting from the maximal ratio 
combining. 

* For the wired transmission, the link establishment and 
transmission are carried out as in the case where the 
diversity handover is not performed, 

( 2 ) Forward link . 

* For each symbol on the physical channel, the same symbol 
is transmitted from the plurality of sector antennas . The 
transmission timing control is the same as that in the 
inter-cell diversity handover . For details , see 4.1.3* 

* For the wired transmission, the link establishment and 
transmission are carried out as in the case where the 
diversity handover is not performed. 

5.2/4.2. Inter-cell diversity handover. 

For both forward and reverse links, transmitted and 
received signals are processed as in the case where the 
diversity handover is not performed. 

5.2.5. Packet transmission control. 
5.2.5.1. Applications. 

The packet transmission control is applied to the 
following services. 

* TCP/IP packet service. 

* Modem (RS-232 serial data transmission) service. 



5.2.5.2. Outline. 

The purpose of the packet transmission control is to 
transmit data of various traffic characteristics from low 
5 density light traffic to high density heavy traffic while 
efficiently utilizing radio resources and facility 
resources. Major features will be described below. 

(1) Switching physical channels used in accordance with 
10 transmission functions such as traffic. 

To effectively use radio resources and facility 
resources without degrading the quality of service f the 
physical channels (logical channels) are switched as 
needed in accordance with the transmission functions such 
15 as the traffic volume, which varies with the time. 

During light traffic: common control physical 
channels (FACH and RACH) . 

During heavy traffic: dedicated physical channels 
(UPCH). 

20 

(2) Switching control of physical channels between the MS 
and BTS. 

The switching control is frequently performed 
between the physical channels . If the switching control 
25 involves the wired transmission control, this will lead 
not only to an increase in wired transmission control load, 
wired transmission cost, and control load on the BSC and 
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MSG but also to an increase in switching control delay, 
resulting in the degraded quality of service. To avoid 
this, the switching control is performed only between the 
MS and BTS, thereby obviating the wired transmission 
5 control and the BSC and MSG control. 

(3) Inter-cell high speed HHO 

It is impossible to carry out the diversity handover 
at least while the common control physical channel is being 

10 used. This is because the transmitting and receiving 
timings cannot be set freely as in the case of the dedicated 
physical channel. 

In addition, if the normal DHO is applied to the 
dedicated physical channels during the switching control 

15 of the physical channels, it is necessary to control a 
plurality of BTS'es in switching the dedicated physical 
channel. This will increase the control load and degrade 
the quality of service because of an increase in control 
delay. For this reason, hard handover is employed as a 

20 scheme for the packet transmission. However, the HHO is 
frequently carried out to avoid an increase in the 
interfering power caused by the hard handover. 

Since the HHO is frequently carried out, if the HHO 
process involves the wired transmission control, this will 

25 lead not only an increase in wired transmission control 
load, wired transmission cost, and control load on the BSC 
and MSC but also to an increase in HHO control delay, 
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resulting in the degraded quality of service. To avoid 
this, the switching control is performed only between the 
MS and BTS, thereby obviating the wired transmission 
control and the BSC aild MSC control. To avoid this, the 
5 wire section uses the diversity handover, whereas only the 
radio section employs the HHO. Moreover, the HHQ control 
is performed only between the MS and BTS , thereby obviating 
the wired transmission control and the BSC and MSC control . 

10 5*2.5. 3. Inter-cell handover control* 

* Now, description will be given of a process procedure 
of inter-cell handover. The process sequence is shown in 
Fig. 44. 

(1) As in the case of the normal DHO, the mobile station 
15 selects sectors that meet the diversity handover start 

conditions on the basis of the levels at which the perch 
channels are received in the peripheral sectors, and 
reports these sectors to the BSC via the BTS. 

(2) The BSC establishes a wired channel link with the 
20 diversity handover destination BTS so that a plurality of 

links are connected to the DHT, and the wired section is 
brought into a DHO state. 

( 3 ) The mobile station continuously measures , for each BTS , 
the propagation loss between the BTS and MS using the level 
25 at which the perch channel is received in the present 
location sector and the level at which the perch channel 
is received in other sectors. The mobile station then 
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compares the measured propagation losses with one another. 
If the propagation loss in one of the other sectors 
undergoing the handover decreases below that in the present 
location sector and their difference exceeds a 

5 predetermined value, the hard handover is determined to 
be started* Thus, the mobile station first sends the 
present location sector a request for halting the 
transmission and reception of the packet data. 
(4) After sending a response signal back to the mobile 

10 station, the AP of the BTS in the sector in which the mobile 
station is located uses the macro to halt the transmission 
and reception of the packet data in the radio section, and 
releases the radio link. The settings for the wired link, 
however, remain unchanged. 

15 ( 5 ) After receiving the response signal from the BTS in 
the current location sector, the mobile station releases 
the radio channel to the BTS, and transmits a request signal 
for transmission or reception of packet data to the BTS 
in the handover destination sector over the RACH. This 

20 signal is transmitted through the physical channel (common 
control physical channel or dedicated physical channel) 
which was used by the HO originating BTS. 
(6) The HO destination BTS uses the macro to establish a 
physical channel that is to be set for the packet data 

25 transmission on the basis of the information in the 

received RACH signal that includes information about the 
physica:! channel (common control physical channel or 
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dedicated physical channel) used by the HO originating BTS. 
The AP does not change the wired link setup but designates 

■ 

the connection between the wired link and radio link in 
the hardware via the macro. 

* The present process sequence is the same regardless of 
the physical channel (common control physical channel or 
dedicated physical channel) used* However, in 
establishing/releasing a radio link, the process of 
establishing/releasing the physical channel is required 
for the dedicated physical channel but not for the common 
control physical channel * 

5,2.5.4. Inter- sector handover control . 

Figs. 45 to 48 show examples of the connection 
configuration during the inter-sector handover. 

For the dedicated physical channel (UPCH), the 
inter-sector DHO is controllable independently of the BTS. 
Consequently, during a packet transmission, the 
inter- sector DHO using the maximal ratio combining is 
carried out for both forward and reverse links as in the 
case of the circuit switching mode . 

For the common control physical channel (EACH and 
RACH) , since the transmitting and receiving timings cannot 
be set freely, neither the forward nor the reverse links 
can undergo the maximal ratio combining. For this reason, 
the switching control id carried out in the BTS and mobile 
station such that the transmission and reception are 

~ 130 ~ 



carried out with only one sector ±h accordance with the 
propagation loss of the perch channel. The method of 
switching control is the same as that used in the inter-celi 
handover process shown in Fig. 44. 

5.2.5.5. Switching control of the physical channels. 

(1) Switching decision node. 

The AP of thd BTS that covers the location sector of 
the mobile station makes a decision for the switching on 
the basis of the following factors. 

(2) Factors for making a decision for switching 

The following factors are available, and the factors 
to be used are selectable. The factors 1 and 2 are made 
available to the AP by issuing a macro starting a report 
on information about the factors, to the AP. 

Factor Is In-band information (information about the 
physical channel which is desired to be used) from the ADP 
of the MCC-SIM and ADP of the MS. 

Factor 2: Monitoring of the forward /reverse traffic 
volume by the BTS. 

Factor 3 : A layer 3 signal issued by the MS to require 
the BTS to switch the channel used. 

(3) A method of making a decision for switching. 

The AP makes a decision by comparing the information 
reported owing to the f actors in (3) with thresholds preset 



by the AP. 

(4) A method of switching control. 

* Figs. 49 and: 50 illustrate switching sequences. 

5 * The switching control is processed only between the 
mobile station and the BTS without involving the BSC or 
wired section. 

* The control signal used for communications between the 
mobile station and the BTS is a layer 3 signal, and is 

10 processed by the BTS. In this case, the BTS must change 
the connection between the wired link and the radio link 
in accordance with instructions from the AP. 

5.3. Transmission path interface. 
15 5.3.1. Physical interface terminating function. 
•Electric level interface 

This conforms to the JT-G. 703 interface. 
•Cell level interface 

20 a) Generation/termination of transmission frames. 

In accordance with G.804, ATM cells are mapped using 
a 6.3M/1.5M transmission path based on the PDH . 

At 6.3 M, the ATM cells are transmitted using TS1 to 
TS96 and without TS97 and TS98. At 1.5 M, they are 
25 transmitted using all of TS1 to TS24 . In this case , 

although it is unnecessary to pay attention to delimiters 
for the 53 bytes of the ATM cells, delimiters for time slots 
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and octets of the ATM cells are transmitted so that their 
boundaries align with each other. 

On the receiving side, at 6.3 M, the ATM cells are 
extracted from the TS1 to TS96 while ignoring the data of 
5 the TS97 and TS98. At 1,5 M, the ATM cells are extracted 
from the TS1 to TS24. 

b) Cell synchronization establishment. 

1) First, to cell boundary is identified. Since the 

10 delimiter for each octet is indicated by the physical layer 
before the cell synchronization, the header error control 
code is calculated for every four octets using the 
generator polynomial X 8 + X 2 + X + 1 while shifting every 
other octet. This is repeated until the result is equal 

15 to the mod 2 value of the fifth octet value minus 
"01010101" . 

2) Once a position is detected at which the HEC (Header 
Error Correction) value equals the calculation result, a 
pre -synchronization state is started assuming the 

20 position as the header position. 

3) Subsequently, the HEC is checked assuming that the next 
header is located one cell (53 bytes) away from the present 
header position. Thus, if six consecutive HECs are found 
to be correct, the synchronization state is started. 

25 4) Even in the synchronization state, the operation of 
checking the HEC is continuously performed on every other 
cell to monitor the state . Even if HEC errors are detected, 
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if the number of consecutive HEC errors is less than seven, 
the synchronization state is maintained by the 
synchronization guarding. An out -of -sync state is 
determined to be occurring if seven consecutive HEC errors 
5 are detected. The control is then returned to the state 
of (1) for resynchronization. 

c) Cell rate adjustment. 

When the ATM cell rate of the ATM layer differs from 
10 the transmission path rate as in the case where no cell 
to be sent is present on the transmission path, the physical 
interface inserts idle cells for adjusting the cell rate 
in order to match the two rates with each other. 

Since the idle cell has a fixed pattern, its header 
15 can be identified by "00000000 00000000 00000000 00000001 
01010010". Its pattern in the information field consists 
of iterative sequences of "01101010" (see Fig. 51). 

On the receiver side, the idle cell is used only for 
cell synchronization without playing any other roles. 
20 • Cell level scrambling (applied only to 6.3 M) 

1) At the cell level, only information bits are randomized 
by the generator polynomial X 43 +1. 

2) Descrambling is halted in a hunting state of the cell 
synchronization. 

25 3) The descrambling operates over the number of bits equal 
to the information field length in the pre -synchronized 
state and in the synchronization established state, and 
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halts during the period assumed to correspond to the next 
header. 

4) This function can be enabled or disabled by a hard 
switch . 

5.3.2. ATM terminating function. 

♦ ATM cell VPI/VCI identification, 

ATM cells have different VCI/VPI for each application 
or for each user, and are transferred to the respective 
processing sections by identifying the VPI/VCI. 

* ATM cell VPI/VCI multiplexing. 

For the reverse direction signal, even different VCIs 
are multiplexed for every VPI. Accordingly, each 
application outputs its reverse direction ATM cell signal 
while performing band assurance control. 

• Cell header structure. 

The ATM cell comprises a cell header as shown in Fig. 
52. The cell header includes an 8-^bit VPI and a 16 -bit 
VCI. The details of coding of these bits are specified 
separately between the switching system and the base 
station. 

• ATM header coding. 

The order of transmission of bits of the ATM cell is 
determined such that the bits in each octet are sent 



starting with the bit number 8 and that the octets are sent 
starting with the octet number 1. Thus, the bits are 
sequentially transmitted starting with the MSB . 

For the routing bits of the VPI/VCI, three types of 
5 VP Is are specified for the interface between the base 
station and the switching center. Further, 256 types (8 
bits) of VCIs from 0 to 255 are specified for the interface. 
Thus, the positions of the bits used in the header are as 
shown in Fig. 53. 

10 

• Channel number /VP I /VCI setting (initial state). 

Channel number: The channel number is fixedly 
corresponds to the mounted position of an HW interface card 
and the position of the connector in the card. 
15 VPI: The VPI is always "0" (not substantially used) 

VCI : The AP specifies the VCI when using the macro 
to establish a link of a wired transmission path. 

5.3.3. AAL-Type 2 control function . 
20 • AAL-Type 2 protocol. 

The AAL-Type 2 protocol is intended to provide 
variable rate services that have timing dependence between 
the transmitting and receiving ends, such as services for 
voices subjected to variable rate coding. 

25 

a) Service types (Required conditions and the like). 

The AAL-Type 2 needs to transfer data to the higher 
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layer between the transmitting and receiving sides in real 
time at a variable rate under particular timing conditions . 
In addition, the AAL-Type 2 needs to transfer information 
required to match the clock and timing between the 
5 transmitting and receiving sides and to transfer 
information on data structures. 

b) Functions of AAL-Type 2 

The AAL-Type 2 must use timing conditions similarly 
10 to the AAL-Type 1, provide a multiplexing function for 
multimedia multiplexing of data and voices, and execute 
processes for handling a variable rate, cell loss , and cell 
priority. 

15 5.3.4. Procedure of separating a forward direction signal . 
• A forward direction signal can be separated into a control 
signal and a traffic signal by first identifying the AAL 
type. The AAL types include AAL- 2 and AAL- 5 and can be 
identified using the VCI (see 4.2.2.1.). 

20 • Different VCIs are provided for the control signal used 
between the BTS and MCC-SIM during an AAL- 5 connection and 
the super frame phase correction cell. Accordingly, the 
signal and the cell are also separated from each other using 
the VCI. 

26 • For the AAL -2 connection, users are identified using CIDs . 
Since the CID varies with calls , separation is carried out 
using the CIDs. 
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5.3.5. Band assurance control . 

• Pig. 54 illustrates an outline of the band assurance 
control . 

5 * The band assurance control determines the order of 
transmissions of short cells and standard cells in 
accordance with the quality classes described below, to 
establish the respective bands . More specifically, on the 
basis of the precondition that the short cells and standard 

10 cells are discarded if they exceed a maximum tolerable 
delay time, the band assurance control determines the order 
of transmissions of short cells and standard cells for the 
respective quality classes such that the cell loss ratio 
has a maximum value. The order of transmissions is 

15 specified by the macro. 

• For the VCs to which the AAL-Type 5 is applied, a macro 
setting a MATM connection ID associates the VCI with one 
of the AAL-Type 5 quality classes described below. 

• For the VCs to which the AAL-Type 2 is applied, the macro 
20 setting a MATM connection ID associates the VCI and CID 

with one of the AAL-Type 2 quality classes described below. 

5.3. 5.1 * Quality classes. 
5.3.5.1.1. AAL-Type 5 quality classes. 
25 • There are six requirements for the quality classes of 
the AAL-Type 5 as shown below. Table 36 shows the 
correspondence between services and the quality classes. 
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In practice, the quality class is set when a connection 
for the wired transmission path is established using the 
macro . However, the timing cell VC is always given top 
priority (the delay time is 0 ms and the loss rate is 0), 
(maximum tolerable delay time; allowable cell loss 
ratio) 

(top priority of 0 ms delay; loss ratio 0) 

(5 ms; 1(T 4 ) 

(5 ms; 10*" 7 ) 

(50 ms; 10" 4 ) 

(50 ms; 10" 7 ) 

(AAL-Type 2) 

5.3.5.1.2. AAL-Type 2 quality classes . 

• There are four requirements for the quality classes of 
the AAL-Type 2 as shown below. Table 36 shows the 
correspondence between services and the quality classes. 
In practice, the quality class is set when a connection 
for the wired transmission path is established using the 
macro . 

(maximum tolerable delay time; allowable cell loss 
ratio) 

(5 ms; 10~ 4 ) 
(5 ms; 10" 7 ) 
(50 ms; 10~ 4 ) 
(50 ms; 10" 7 ) 

* When there are a plurality of AAL-Type 2 VCs as shown 
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in Table 28 , the assignment of the bands to the AAL-Type 
2 quality classes can be varied with the VCs. In other 
words, the different orders of transmissions of the short 
cells can be set for the respective VCs. 

5 

5. 3. 5. 2. Function to assure bands for reverse direction 
signals. 

• For the reverse direction signals, it is necessary to 
carry out both a band assurance at an AAL-Type 2 level and 

iO a band assurance at an ATM cell level including the AAL-Type 
2 and the AAL-Type 5* Fig. 56 illustrates a process of 
assembling reverse direction co- transmitted ceils of the 
AAL-Type 2 level. Fig, 55 shows a procedure of 
transmitting the reverse direction ATM cell. 

15 • When the BTS is started up, the cell transmission sequence 
data is specified in association with the quality classes . 
In accordance with the cell transmission sequence data, 
short cells and standard cells to be transmitted are 
selected from the quality classes and then multiplexed to 

20 obtain transmission cells. If no cells of the target 
quality are present in the buffer, a cell of the next 
quality can be transmitted. 

• According to the tolerable delay times determined for 
the individual quality classes, a cell in the buffer that 

25 exceeds the tolerable delay time of its class is discarded. 

• Fig. 57 illustrates cell transmission sequence data 
corresponding to Table 36 . 
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A transmission cycle of A, B, C, ...L is determined 
in connection with assigned bands A, B, C, . , . H • ( Example ; 

A, C, A, D, A, F, A, C, . • - ) 

Moreover, for E r F, . . .K, L, the order of 
5 transmissions is determined with which the short cells are 
combined together so as to meet the respective quality 
classes. (Example: F2, Fl, F2, F3, F4 r . . .) 

If there are no cells in the target class, a cell with 
the next priority is transmitted. * Cells of an 
10 interruption class are always given top priority. 

[TABLE 36] 

Correspondence between services and quality classes . 
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5*3.6. AAL-Type 5 + SSCOP function. 
• Service types. 
6 The AAL-5 is a simplified AAL type that is provided 

for transferring signaling information. The AAL-5 
differs from the other AAL types in that its pay load has 
no head trailer and can thus transfer 48 bytes with a 
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minimum communication overhead 

• Functions of the AAL-5 

The AAL-5 does not detect errors in every cell but 
5 in every user frame in order to efficiently transmit data. 
Errors are detected using CRC- 32 check bits* The CRC is 
given to each user frame. Since the CRC is composed of 
32 check bits, it has a high detection capability enough 
to operate effectively even in an environment with a 
10 degraded transmission quality 

Fig. 58 shows the format of the AAL -Type 5. 

The receiving side performs the following 
operations . 

1) The receiving side checks the value of the PT (Pay load 
15 Type) in the ATM header to identify the delimiters in the 

data . 

2) The receiving side then checks the extracted payload 
by calculating the CRC. 

3) The receiving side identifies the user data by verifying 
20 the LENGTH information. 

* SSCOP protocol sequence (link establishment and 
release) . 

The SSCOP does not transfer acknowledge or flow 
25 control information on the data frame between the base 
station and switching center but completely separates the 
role of the data frame from that of the control frame. Fig. 
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60 illustrates ail example of the sequence from the 
establishment to release of the SSCOP link. 

5.3.7* Function to add a reverse direction delay* 
5 * SSCOP is applied to the control signal VC and paging VC 
used between the BTS and MCC, and is processed by the 
hardware of the BTS and MCC-SIM. 

The function to add a reverse direction delay is 
provided for measuring system immunity by adding delays 
10 to reverse signals during tests in which reverse signals 
between different base stations are combined together. 

A delay of up to 100 ms can be added to the reverse 
signal at 0.625 msec steps (frame offset steps). 

The delay amount can be set by a dip switch. 

15 

5.3.8. Loop back function . 

( 1 ) HWY loop back function . 

A loop back operation can be performed in 1) in Fig* 
60 in accordance with an instruction from the hard switch. 

20 

(2) Loop back by the macro for each VC 

A loop back operation can be performed in 2) in Fig* 
60 only for the VCIs corresponding to MATM connection IDs 
specified by the macro. 

25 

(3) Loop back by the macro for each VC 

A loop back operation can be performed in 3) in Fig. 
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60 only for the VCIs corresponding to MATM connection IDs 
specified by the macro . 

5.3.8, Function to generate a reference timing (function 

5 to synchronize radio frames) 
5.3.8.1. SFN synchronization. 

When started up, the BTS, together with the MCC-SIM, 
executes a process of establishing time synchronization 
of SFNs (System Frame Numbers) which proceiss will be 

10 descried below. The SFN clock generated by the MCC is the 
master clock of the whole system. The object of the present 
process is to allow the BTS to establish the time 
synchronization with the SFN clock of the MCC-SIM. The 
target upper limit value for errors in time synchronization 

15 is 5 msec. The BTS uses the SFN clock resulting from the 
establishment of synchronization r as its internal clock. 
The timings for the transmitting and receiving radio 
channels in each sector under the control of the BTS are 
generated on the basis of the reference SFN clock of the 

20 BTS . (See Figs. 88 to 91.) 

The SFN synchronization is established by exchanging 
the timing cells between the MCC-SIM and BTS . Fig. 61 shows 
the procedure of the establishment , which will be described 
below in detail. The numerals in Fig. 61 correspond to 

25 the numbers in the following description L 

(1) When powered on or started up after a reset, the BTS 
generates a temporary SFN clock signal. 
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(2) The BTS acquires a transmission time (a time within 
a super frame, and the position of the super frame within 
a long code period) of a timing cell 1 to be transmitted 
to the MCC-SIM. The transmission time is based on the 

5 temporary SFN clock signal. 

( 3 ) The BTS generates the timing cell 1 . Values for 
information elements contained in the timing cell 1 are 
set as shown in Table 37. 

10 [TABLE 371 
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(4) The BTS transmits the timing cell 1 generated in (3), 
at the transmission time acquired in (2). 
15 (5) The MCC-SIM receives the timing cell 1, and acquired 
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- 

the received time (the time within the super frame, and 
the position of the super frame within a long code period) . 
This time is based on the SFN clock generated by the 
MCC-SIM. 

5 (6) The MCC-SIM acquires a transmission time (a time 
within a super frame, and the position of the super frame 
within a long code period) of a timing cell 2 to be 
transmitted to the BTS. The transmission time is based 
on the temporary SFN clock signal generated by the MCC-SIM. 

10 (7) The MCC-SIM generates the timing cell 2. Values for 
information elements contained in the timing cell 2 are 
set as shown in Table 38 . 



[TABLE 38] 
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(8) The MCC-SIM transmits the timing cell 2 generated in 

. ■ 

(7), at the transmission time acquired in (6). 
5 (9) The MCC-SIM receives the timing cell 2/ and acquired 
the received time (the time within the super frame, and 
the position of the super frame within a long code period) . 
This time is based on the SFN clock generated by the 
MCC-SIM. 

10 (10) The BTS calculates the corrected value X of the 

temporary SFN clock phase from the information elements 
of the received timing cell 2. Fig. 62 illustrates the 
method of calculating the corrected value as well as the 
basis of the calculation of the corrected value. 
15 In Fig. 62 , 

SF BTS-1: SF time information about the transmission 
of the timing cell 1 by the BTS 

LC BTS-1: LC counter time information about the 
transmission of the timing cell 1 by the BTS 
20 SF MCC-1: SF time information about the reception of 

the timing cell 1 by the MCC-SIM 

LC MCC-1: LC counter time information about the 
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reception of the timing cell 1 by the MCC-SIM 

SF BTS-2: SF time information about the reception of 
the timing cell 2 by the BTS 

LC BTS-2: LC counter time information about the 
5 reception of the timing cell 2 by the BTS 

SF MCC-2: SF time information about the transmission 
of the timing cell 2 by the MCC-SIM 

LC MCC-2: LC counter time information about the 
transmission of the timing cell 2 by the MCC-SIM 
10 (11) The BTS counts the number of corrections, calculates 
corrected values , and increments the counter each time it 
stores the corrected value t 

(12) The BTS stores an upper limit N of the number of 
corrections as one of the system parameters. The BTS 

15 iterates the foregoing (2) to (11) until the counter value 
exceeds the upper limit N. N is at most 255. 

(13) When the number of corrections reaches the upper limit 
N, a statistical process is executed on the stored results 
of the calculation of the corrected values. (The 

20 statistical process temporarily selects the maximum value 
from the results of the calculation,) The BTS shits its 
temporary SFN clock by the corrected value calculated by 
the statistical process, thus correcting the SFN clock of 
the BTS. 

25 (14) Upon completing these operations, the BTS lights up 
an ACT lamp on the HWY interface card of the BTS assuming 
that the SFN time synchronization has been established 
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between the BTS and MCC-SIM. 

If the synchronization is not yet established even 
a predetermined time after the start of the transmission 
of the timing cell, the BTS stops the transmission of the 
5 timing cell, and lights up an ERR lamp on the card having 
the transmission path interface. In addition, the BTS 
brings the SFN timing into a free-running state, and 
controls the transmission in the radio section in 
accordance with the self -running SFN. 

10 

5*3.9.2. Synchronization holding function 

* The BTS can generate the reference clock from the HWY 
and then various clock signals from the reference clock. 

* When the BTS is connected to a plurality of 1*5 M HWYs, 
15 it can use a hard switch such as a dip switch to select 

the HWY used to generate a clock . 

* After establishing the SFN time synchronization upon 
start up, the BTS generates a reference SFN clock on the 
basis of only the clock generated from the HWY. If a 

20 restart process is not executed, the reference SFN clock 
of the BTS will not be changed by any other factors. The 
BTS does not autonomously correct the SFN synchronization. 
Further, the BTS does not execute a synchronization 
correcting process triggered by a request for 

25 synchronization corrections made by the MCC. 

5.4. Method of transferring information transmitted 
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between the MCC-SIM and the MS 

A method of transferring, within the BTS, information 
transmitted between the MCC-SIM and the MS varies depending 
on the type of the logical channels in the radio section. 
5 The processing method will be described below. The 

description below has nothing to do with the information 
transmitted between the MCC-SIM and BTS . 

5.4.1. Correspondence between radio links and wired links . 
10 For the correspondence between radio section links 

(physical channels and logical channels) and wired section 
links (channel number, VPI, VCI, and CID) , see the macro 
specification or Attached Document "Examples of Links". 

15 5.4.2. Method of processing transmission information. 
5.4.2.1. Forward direction . 

Table 39 shows, for each logical channel, a method 
of processing the transmission information received from 
the wired section. 

20 

t TABLE 39] 

Processing method of transmission information received 

from wire section 
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channel 


Description 


BfPCK 


*&nn&tibl*& e. radio unit- £xra& the 
transmission informatics ixi ^ received E&orfc 
cell, and ttf&ttsmitf? it in 9 radio trams with 
fc&o same f^aae fiusnbor a# fcte m la ths &rl of 
tlie skwrt eeU* 

*3i&oA2?d& t^a user information I» the 
jweived *hoct oell if fch« transmission to th€* 
-wix-e section £* not cc&tyolot^a fe^£<?xre th& 
expiration of a tinvsr ADTCH Which is £bart:*d 
«hea t&e sttort cell i» received* 

*Tke v«^uq of the* tira^ar AIXPCH ie e^eoif ied 
as one of tHa «yatem ^ara3asfe&5rs in the range* 
fczrom 0u625» ias«c to S*0 msesc at; ©v«ry 0,635 msec 

fittest* 

♦Transmits transmiss ion patterns of the 

fftlnimQm^tr|^smission--rate'- ea fOT * ^adio 
Er*me that 4ooa not rocroiv<& any tssansmaasion 

information ferom fch& wir« section- 
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ACCH 



SDCCH 



*R8S«ct&1«*, when on© radio nnit i« placed 
in one raMfl ftfaroe (in: the caao o£ » 556 Jeeps 
dedicated physical charm©!) , a radio wilt from 
eh© transmission in format i<m in a received 
short cell, and Cxanssnits it in a radio Srsme 
with the from* npassr as the FN in the SAL, 

of the short ceil. 

*Aec«aBbles # when ona radio unit i« placed 
in a plurality o£ radio £ {In the case of 
128 fc&ps or less dadic&fctfd physical channel), A 
radio unit front fch© treneroi^^ioa information in 

^ T-ecciv&d ether ceXl, and transmits lC 
beginning f row a radio gram* with ths same 
frajrus nuifcber A» rhe F*T in the SAL e£ che short 
cell, followed fc&f the jreiBainder of fcho 
plurality of the successive radio frames* 

* Discards the user inforraat ion in the: 
received short coll i€ the transmission to the 
vlre section is not completed before the 
exnlrafcion of a timer A&CCH which ia started 
5hL fch* abort ceil i* raoeiyed. 

*5*he value o£ the tiffiftr AACCH is specified 
as one o£ the system p&ram&teirs in the rangns 
ftreift Q»$25 maeo'to 64# M&ec at every Q*€25 Bteec 

*Traosm~its transmission patterns ^Without 



ACG1 



as foe a radio frame that does not 



receive any transmission information from fch*a 
wire section* 



*Aj?serables tfcufr £Dt? ror the traneroieeioca 
in^ornsattJ-on in a r^eived short cell/ carries? 
out dividing processing at every interns^, 
encoding unit, perforata ©roceeeinse to 
aegewblingr of a radio unit, end transmits it in 
a. radio fraifte that can be transmitted first- 

*3Che controller o£ fchft HCC transmits the 
control information on a CPS-SOT unit haxia 
with spacing audi that, the rate o€ the SPCCH in 
the radio section io not exceeded- ffhna, it is 
enough for a receiving buster o£ the 
infoonafeion from the SDCCH wire transmission 
path to have an area that can accoHs&adake only 
a few frames corresponding to the CPS-STO with 
a faasdtewm length. 
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* 7 



FACH { for 
packet 
bransonis^ 
si on ) 



mat 



*ABsembi«£ tOnno CTO PDU for the information 
in a received flihort dell ox in a standard, cell, 
carrisa out dividing processing at every 
internal encoding unit, perform® processing 
bo assembling of a radio unit, and transmits it 
in a radio frar&e that can. be traassnittesd £lrat. 
l£ divided into a plurality of ittteni&l 
encoding units, a. plurality of radio unite are 
transadtfeerf successively, 

*Tb© EX -interface for packets of the MCC 
transmits the cwBtqpol indentation on a C*S~SIHI 
unifc Wais ^ith spacing etieh that, the rate 
the UFCH in tfee yaclxo emotion. Which rate ia 
required at the call &etup> a» a p^k rate, id 
not; exce^ood.. Efaus, it is <enougH for a 
raeedvinsr butter of the information £roa the 
VPCB wix* transmission path to have an area 
that can aeconaoodate only & few frames 
corresponding to the CPS-SDD with a maxiiwuia 
X^Kogth. in a atafce in which the fack is? 
established, becss-use the rat* of the radio 
section can he lower than the peaft cat^# a fact 
buffer mast have a rather large size. 

*HafcSS OTP th« t^88ftiff)5F^0ri *h£ X^FGH ' 

sy»feoljB a9 for a- radio Craroe that does not 
receive any tranamission information from the 
wire eootion. 



5.4.2*2. Reverse direction . 

Table 40 shows, for each logical channel, a method 
of processing the transmission information received from 



the radio section. 



- 154. - 



E TABLE 401 

Processing method of transmission information received 

from radio section 



Logical 
channel 


Description 


m»CH {32 
ksps 

dedicated 
physical 
cbaimel ) 


^Assembles a short cell upon aeeeeiviner a radio 
franse, and tranaroite it to the wire section at a 
timing as early as posaifcl^* 

*The following two modes axe' prepared for the 
transmission to the wire section, The mods 1$ 
deslonated each time a radio link is established . 

Hode It 

An w5 tin the; radio ft am a fco» wild cfa. the 
information pres^ncse or absence decision of 
4.1.5.2. gives * result that; no tx&b&mlM&len 
information is present, tranfenftiaaloa. to fch«a wire 
section is not carried out* 

Even if the CRC check for saeh selection 
coir&>xn£ts$r unit pj;(?^ucea Art incorrect reatiifc, i£ fche 
in-formation presents or absence <aeci»ia& o£ 
4.1.9,2* gives a result that fcraxisroisssion 
Information is present, the traiuaraisaioft 
inroxroawxon r? s©nc to trie vnre sect ion art or tna 
viterhi decaying . 
Hode 2* 

Transmission information Is always sent to 
the wire section after the Viterfri decoding* 


men <€J4. 

dedicated 
channel) 


. *&B®m££L>es a .aahorti cell 139011, receiving a. radio 
frame* and transmits it to the wire H&cfcion at a 
timing- as early as possible, 

**l?rant3ift± as ion information is always sent to the 
■jjoi^e section aft or the Viterfei decoding. 


» 

♦ 


*Aa*«Btoie» a radio Crane from AQGH hits, in oao 
or more radio f ratals, and carrier out th© Vit<*rh£ 
decoding and CRC cfaeeMra + A^aembloo a «hort ceil 
irafpediately only wfcien the CRC cheefci«# produced & 
correct result, transmit a the short cell to the 
wire section at a timing as early as possible. 

♦Discards the received infforiaation if the CRC 
checking produces an inoorreot result, and does aot 
carry OXXt any tranfsiftiausicrn to the wire section. 



1 

i 

□nrvtu 


clieckina for the -braaeasdssion information in a 
*adIo fraree. Geaeratea the era PDU in accordance 
with the W bits QoXy wtoen th*a CRC cheeking is 
correct, Assembles a short cell when the 
generation of the CPS MJU Is coroleted and tlx© CRC 
checking of the CPS is correct, and sends it the 
witN^ section at the earliest timing available 

♦Discards the received information if the GEC 
checking for each internal encoding unit producer 
an incorrect result , so that It is not involved In 
generating the In this ease, the CPS P350 is 
discarded in. its entirety, ana the fcransmiseion to 
the wire section is not carried out. 


rach (for 

tximsxni 
a ion) 

• 


•Carrier out thufr Viterbi decodin0 and CRC 
checking for the transmission, information in a 

radio frame. O&uewji^AS * f 01? abIv th© titatnffittiissjaAciKi 
information with TK" hit •* Or ths CPS EOT in 
accordance with the ff t>its and S bit© only when the 
crc chockins is correct. Aas^tabl«s a short ce&i 
when the generation of the CBS is completed and 
the CRC checking of the CPS is correct, and sends 
it to the wire section at thm earliest timing 
available* 

*Me<aards ths* received 'information ifi the CRC 
checking- for each internal encoding unit produces 
an incorrect result. < ao that it is not involved in 
generating the CPS. ni this <isse, the CPS pdu is 
discarded in its entirety, and the transit selen to 
the wire section is aaofc carried out* 



5.4.3. Method of setting the SAL . 

Now, description will be given of a method of setting 
the SAL in a short cell or standard cell when sending 
reverse direction transmission information from the radio 
section to the wired section. See Table 22 for a 
fundamental setting method. 

5.4.3.1. SAT 

SAT is always set at "00" for all logical channels . 

5.4.3.2. FN 
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* & - . . . • 

■- * . 

(1.1 DTCH 

* The FN of a received radio frame is used as the FN of 

■ 

the SAL of the short cell or standard cell including the 
transmission information transmitted by the radio frame. 
6 * As illustrated in Fig. 81, the first chip of the radio 
frame of FN=0 is shifted from the position of the reverse 
long code phase = 0 by the sum of the frame offset value 
and the slot offset value selected during ah originating 
or terminating call connection, and this relation is not 
10 changed by the iteration of the DHO. Thus, the FN of the 
received radio frame is determined on the basis of the 
reverse long code phase using the following expression. 
FN = ((PTOP - POFS)/C) mod 64 

where PTOP denoted the phase of the first chip of the 
15 received radio frame, POFS denotes the sum of the frame 
offset value and the slot offset value, and C denotes the 
number of chips per radio frame, where C = 10240, 40960, 
81920, or 163840 (chip rate m 1.024, 4.096, 8.192, or 16.384 
Mcps ) . 

20 

(2) ACCH 

* When a single radio unit overlays a plurality of radio 
frames (in the case of 128 ksps or less dedicated physical 
channels), the FN of the first of the plurality of radio 

25 frames is used as the FN in the SAL. 

* A method of deciding the FN of the radio frame is the 
same as that of the foregoing (1). 
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(3) SDCCH, RACK, and UPCH. 

* The FN of the first of one or more radio frames 
constituting the CPS-PDU Is used as the FN in the SAL. 

5 * A method of deciding the FN of the radio frame is the 
same as that of the foregoing (1). 

5.4*3.3. Sync . 

(1) DTCH, UPCH, and SDCCH. 

10 * The sync is set to "0" if the received radio frame remains 
synchronized and to "1" if it is in the out-of-sync state. 

* For the details of the process executed in the out-of-sync 
state, see 5.4.4. below. For the out-of-sync determining 
method , see 5.2.3. 

15 * When one CPS-PDO consists of a plurality of radio frames 
in the UPCH or SDCCH , the sync is set to "1" only if all 
the radio frames are out-of-sync. 

(2) ACCH and RACH. 

20 * The sync is set to "O" . 

5*4.3.4. BER . 
(1) DTCH. 

* The value of the BER is set on the basis of the result 

* 

25 of the determination for an increase in BER estimated value 
for each radio frame. 



- 158 - 



(2) ACCH. 

* The value of the BER is set on the basis of the result 
of the determination for an increase in BER estimated value 
for each radio frame* 

5 

(3) SDCCH, UPCH, and RACH. 

* The value of the BER is set on the basis of the result 
of the determination for an increase in BER estimated value 
for each CPS-PDU. 

10 

5.4.3.5. Level. 

(1) DTCH • 

* The value of the Level is set on the basis of the result 
of the determination for a decrease in level for each radio 

15 frame. 

(2) ACCH. 

* » 

* The value of the Level is set on the basis of the result 
of the determination for a decrease in level for each radio 

20 frame. 

(3) SDCCH, UPCH, and RACH. 

* The value of the Level is set on the basis of the result 
of the determination for a decrease in level for each 

25 CPS-PDU. 

5.4.3.6. CRC 
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(1) DTCH . 

* The value of the CRC is set on the basis of the result 
of the CRC check for each selection combining unit • 

5 (2) ACCH. 

* The value of the CRC is set on the basis of the result 
of the CRC check for each radio unit. 

(3) SDCCH, UPCH, and RACH. 
10 * The value of the CRC is set on the basis of the result 
of the CRC check for each CPS-PDU, However, since the 
transmission to the wire link is carried out only when no 
CRC is detected, the CRC value is substantially always "0" . 

15 5.4.3.7. SIR 
(1) DTCH. 

* The value of the SIR is set on the basis of the result 
of the SIR measurement for each radio frame. 

20 (2) ACCH. 

* The value of the SIR is set on the basis of the result 
of the SIR measurement for each radio frame, 

( 3 ) SDCCH , UPCH , and RACK . 
25 * The value of the SIR is set on the basis of the result 
of the SIR measurement for each CPS-PDU (if the CPU-PDU 
covers a plurality of radio frames, the average value for 
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the plurality of radio frames is used as the result) 



5.4.3.8. RCN and RSCN. 

The values of the RCN and RSCN are set in accordance 
5 with Table 24. 



5,4.4. A method of processing during the out-of-sync 
decision . 

Table 33 shows a process executed for each logical 
10 channel when the BTS is determined to be out -of -sync by 
the method of making a decision for the out -of- sync as 
described in 5.2.3. In this case, the RACH will not be 
described because the out -of -sync decision is not applied 
to the common control physical channel. 

15 
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[TABLE 41 J 







DTCHI 

sbcch 


*G&ti&£&£&8 a cell whope Sync bit in tha SAL* is 
set At H l 1 »i and ise&&# the short c*ll to the wire 
section eveo?y 1Q msec istarval until fch* 
synch* cols At ion is recoYOKeoL 

- 


OTCH 

** * 


short cell o£ the tJPCH does not inoludfi us«a: 
information. 

~*Tl^a reraainincr I>its o£ fcfi& SAT. air^e El& follows* 

FHi As An ©stixnaated. value, one of fchd 
yalsies Q-tiS is as^t wbiob is inc*&memt.ed at evei^y 10 
xaasoi interval . Xt is set mich that it teeeps 
continuity £rom before tho out -of- sync deeisiosa. 

BSRi 1 

CSC: 1 

SIR j all Ojs 

uscn: aeeor&ing to Ofcsble 57 {am in 
the si^ochr animation holding state) , 


> 


ACCH 


*Halts transHidssdon to thm wire »ecftea.on* 



5 5.4.5* Function to detect a cell loss. 

If the forward data from the MCC-SIM does not reach 
the BTS because of a cell loss in the ATM section, the 
location at which the cell loss is occurring is identified 
using the parameters described below. Fig. 63 illustrates 
10 the flow of detection of a cell loss. 

♦ Frame number (FN) : Used to detect a cell loss in all the 
unrestricted services . 

■ 
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• Radio subchannel number ( RSCN ) : Used in unrestricted 
services (128 Jcsps or more unrestricted services) having 
two or more internal encoding CRC providing units within 
a period of 10 ms. 
5 Radio channel number (RCN): Used when the internal 
encoding CRC providing unit exceeds the user pay load length 
of the short cell, that is, 42 octets when either the RCN 
or RSCN is used or 43 octets when neither of the RCN and 
RSCN is used. 

10 The cell loss is detected using these four 

parameters , 

Table 42 shows a process executed when a cell loss 
is detected, 

15 [TABLE 42] 

Processing method of cell loss detection 



r-.jfi.ti. i-;iM»-ir»iro.wiiii-iiiiM'iriiMiM 

■Jut Gfe iSt^ 3^ ^^^J^i^S3^M^[^5*^lt 


preexisting isnafchod 


DTCH 


*XEis^rcs dmnw <3afca faXX "Os* ) for 
each short: cell in *&e eel* ^ose 
portion, a»»EKifcl^e> we ox ittoare radio 




*Not nece^aaxy to consider the cell 
loss . 


SBCCH 

PACK i€ax paek&t, 
transmission) 


ittcl^aing as ita past loss 



5.5. Control portion (BTS-CNT) 
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5 • 5 . 1 ♦ Outline of functions . 

The BTS-CNT portion comprises the functions shown in 
Tables 43 and 44. 



[Table 43] 

Function of BTS-CNT portion 



Number 


Item 


Function 


1 


Function of 
c ont r o 11 ing 
radio portion, 
base band signal 
processing 
portion 

■ 


(1) Function of controlling 
radio portion, base band signal 
processing portion based on 
macro instruction from AP or MT 

(2) When starting up BTS, 
reading system parameter by 
itself from SDM described 
below, and after starting up, 
conducting operation in 
accordance with the system 
parameter . 


2 


Function of 
controlling 
t ransmi s s ion 
path 


(1) Function of setting and 
releasing connection provided 
by AAL-Type 2 and Type- 5 based 
on macro instruction from AP or 
MT 


3 


Function of 
processing base 
station control 


(1) Function of conducting 
transmission and reception of 
control signal generated by AP 
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signal 


or MT with MCC-SIM station 






(2) Under the following 






condition, function of 






conducting predetermined 






processing without producing 

r 






loss of signal. At this time. 






making signal delay as small as 






possible. 






- 50 byte signal occurs for each 






of reverse and forward 






directions 300 times per 






second. 






- Implementing 300 channels 


4 


Two mode 


Enabling operation in the 




operation 


following two modes 




function 


(1) System experiment mode 


r 




* Function of operating as 






apparatus employing 






application software made by 






NTT DoCoMo 






* Connecting demonstration 






system made by DoCoMo to 




■ 


maintenance tool interface 






(2) Debug mode 






Function of conducting 






transmission experiment by 



- 165 - 







employing application software 






made by hardware manufacturer. 






specifying macro and inputting 


• 




macro parameter to MT, and 






specifying debug of macro 






operation and a plurality of 




■ 


macro instructions 




• 


* Software employed in MT is 






also made by hardware 


- 




manufacturer . 






* Enabling MT by returning 






return code of macro 






** mode switching is conducted 






by reset of BTS . Mode can be 






selected by hard switch, and 






application program (made by 






DoCoMo or hardware 






manufacturer) of selected mode 






is loaded at start-up. 
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I Tables 44} 

Function of BTS-CNT portion (continued) 



Number 


Item 


Function 


5 


Function of 
conducting 
transmission and 
reception with 
maintenance tool 


(1) Function of conducting 
switching control experiment 
without AP by inputting macro 
and macro parameter from 
maintenance tool 

(2) Function of making 
registration in non-volatile 
memory by inputting system 
parameter from maintenance tool 

(2) Function of reporting 
various information to 
maintenance tool 

(3) Function of relaying 
control signal between AP and MT 


6 


SDM function 


(1) Function of storing 
application program (AP) , macro 
program, system parameter , and 
AP operation information for 
system experiment which are 
read at start-up in 

non- volatile memory . 

(2) Function of loading the 
above-mentioned various data 





i 


read at start-up to 
non-volatile memory from PC 
card described below or 

• 

network . 

(3) Function for individually 
storing application program for 
each mode in different area of 
memory* Function for further 
storing AP operation 
information for system 
experiment in the different 
area . 

(4) Loading can be conducted at 
any timing after start-up. 


7 


Function of 
reading PC card 


(1) Function of loading data by 
using PCMCIA Rev. 2 . 1/ JEIDA 
Ver.4.2 Type II and Type III. 

(2) PC card is 20Mbyte 
ATA- compliant Flush Memory. 

(3) Function for individually 
storing application program for 
each mode in different area of 
memory on single PC card. 
Function for further storing 

system parameter and AP 

■ 

operation information for 
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system experiment in the 
different area . 
(4) Figure 65 shows memory 
assignment of PC card. 


8 


System parameter 


( 1 ) It can be changed at any 
timing after start-up by using 
system parameter setting macro . 

(2) Even if system parameter is 
changed, it is not necessary to 
make radio link which has 
already been set by RL-ID 
setting macro conform to the 
changed parameter. Radio link 
set by RL-ID setting macro after 
system parameter is changed 
operates in accordance with the 
changed parameter without 
reset. 



5.5.2. Debug mode . 
5.5.2.1. Maintenance tool . 

The maintenance tool refers to a notebook type PC 
connected to a maintenance tool interface and software 
mounted in the PC. The maintenance tool is used as a man 
machine interface in tests on macro operations and 
experiments on transmissions. It enables the setting of 
the macros issued by the BTS and their parameters . 
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Required functions will be described below* 
(1) The maintenance tool can display the names of all the 
macros for the BTS so that the user can select one of the 
macros to be issued. 
5 ( 2 ) The maintenance tool can display all the input 

parameter items for the selected macro so that the user 
can input data for each item. 

(3) For those of the input parameter items for which values 
must be inputted, the maintenance tool displays the ranges 

10 of the values ♦ For items for which selections must be made , 
the maintenance tool enables the user to make the 
selections . 

(4) After all the parameters for the selected macro have 
been inputted, the maintenance tool can Instruct the macro 

15 to be issued. 

( 5 ) The maintenance tool can instruct the macro to be issued. 
Further, after the BTS main body has issued the macro, the 
maintenance tool can immediately display an end code 
returned by the OS. 

20 (6) For macros that allow values to be returned by e-mail, 
as soon as the value is returned from the OS, the 
maintenance tool displayed the returned value on the screen. 
In this case, the maintenance tool also displays the 
meaning of the returned value in accordance with the macro 

25 specification. The maintenance tool also displays the 
time at which the returned value arrived at the maintenance 
tool. 
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(7) The maintenance tool can simultaneously display the 
macro to be issued and the selections for the input 
parameter items (see the foregoing (1) to (4)) as well as 
the end code and returned value from the OS, Moreover, 
the maintenance tool can also display only the returned 
value . 

(8) The maintenance tool has a log function to enable the 
saving of history of issued macros , their input parameters , 
end codes, and returned values. The maintenance tool 
records all these data as one file and generates the file 
so that the recorded items can be distinguished from one 
another. 

(9) A signal format used by the maintenance tool interface 
has only to obey the description, in the macro 
specification, of the macro transmitting data to the 
maintenance tool. Any format can be used which makes 
debugging application software consistent with the 
software on the maintenance tool. 

(10) The maintenance tool can edit a scenario that enables 
macros to be consecutively and sequentially issued. The 
scenario has the following functions. 

i) Function to register macros and macro parameters to be 
consecutively issued. 

ii) Function to execute branching in accordance with the 
returned value and end code, sent by e-mail. 

iii) Function to enable the same macro to be issued a number 
of times within a series of scenarios and to enable 
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different macro parameters to be set for th6 respective 
issuances. 

v) Function to halt an operation and restart it when the 
corresponding key is depressed. 
5 vi) Forced end function. 

(11) The OS is the Windows 95 or Windows NT. 

(12) The maintenance tool comprises a notebook computer 
having a 3. 5 -inch floppy disk, a hard disk (at least 1Gb), 
a color monitor, and an RS232C terminal. 

10 

5.5.3. Application software for a debug mode. 

On the assumption that a common RTOS and a common 
macro program are used regardless of the mode, the present 
application software can provide an environment in which 

15 tests on macro operations and experiments on transmissions 
can be executed. 

Fig. 66 shows an example of a procedure of debug 
operations performed between the maintenance tool and 
RTOS /macro program. The procedure will be described below 

20 in detail. 

(1) The maintenance tool is instructed on a macro to be 
issued and its macro parameters. 

(2) Information on the macro instructed to be issued and 
its macro parameters is transmitted via the maintenance 

25 tool interface. 

( 3 ) The macro program delivers the information on the macro 
and its macro parameters which information has been 
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received from the maintenance tool, to the application 
program (AP) using the e-mail function of a macro starting 
reception of data from the maintenance tool. 

(4) In accordance with the received information, the AP 
5 issues the specified macro to the macro program using the 

specified parameters. 

(5) The macro program returns an end code for the issued 
macro to the AP and executes a macro process . 

(6) The AP sets information on the received end code in 
10 a buffer for the macro transmitting data to the maintenance 

tool. The AP then issues the macro to the macro program. 

(7) The macro program transmits, from the maintenance tool 
interface, the contents of the buffer for the macro 
transmitting data to the maintenance tool. 

15 (8) The maintenance tool receives the information on the 
end code from the AP, and then displays the end code and 
its meaning on the screen. 

6. Hardware configuration conditions. 

20 (1) A card having a baseband processing section for each 
physical channel has an indicator installed at a position 
that can also be confirmed during mounting; the indicator 
indicates the usage of the physical channels in the 
hardware. The usage is the ratio of the number of physical 

25 channels being set to the maximum number of physical 

channels that can be handled by the hardware . The maximum 
number of physical channels that can be handled by the 
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hardware can vary depending on the symbol rate. 
Accordingly, the usage is displayed in terms of 16-ksps 
physical channels. The indicator is lighted up when a 
hardware resource is obtained using a macro setting an 
RL-ID. 

(2) Each card is provided with an ACT lamp, an EER lamp, 
and an ALM lamp. After being powered on or reset, the ACT 
lamp is correctly started up and then lighted up. When 
a defect is detected to disable the operation, the ALM lamp 
is lighted up. If a defect is detected but the operation 
is not disabled/ the ERR lamp is lighted up. Detailed 
lighting conditions should be specified and submitted to 
Docomo . 

(3) A SEND and REC lamps are installed in a card used to 
transmit and received signals to and from an external node. 
When a signal is received from the external node, the REC 
lamp is lighted up. When a signal is transmitted to the 
external node, the SEND lamp is lighted up. The lamps are 
lighted up for about several hundred msec. 

(4) The sector antenna can be freely connected to the card 
having the baseband processing section for each physical 
channel . 

(5) The whole BTS can be reset. A system reset switch can 
be installed. Moreover, each card can be reset. A local 
reset switch is installed in each card. 

(6) Testing hard terminal 

Table 45 shows a list of hard terminals required for 
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testing and debugging. 
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[Table 45} 

List of hard terminals 



Hard terminal type 


Remarks 


Data output 
terminal for 
analyzing packet 


Regarding output data and its format, 
see BTS macro specif ication 426 , data 
output start macro for analyzing 
packet . . 

Ihterf ace connector : 10BASE-T, 10Mbps 
Ethernet 


Transmission RP , 
IF monitor 
terminal 


Connector shape and mounting position 
are not specified. 


Reception IF 
monitor terminal 


Connector shape and mounting position 
are not specified. 


Transmission I/O 
monitor terminal 


Connector shape and mounting position 
are not specified. 


Reception I/O 
monitor terminal 


Connector shape and mounting position 
are not specified. 


Terminal for 
measuring delay 
profile 


Terminal for connecting measuring 
apparatus which can measure and 
display delay profile. Measuring 
method, measuring apparatus, 
connector shape , and mounting 
position are not specified. 


Reception TPC bit 
monitor terminal 


TPC bit (0 or 1) for each slot of 
received reverse individual physical 



- 176 - 





channel is output. 


Transmission TPC 
bit monitor 
terminal 


TPC bit (0 or 1) for each slot of 
transmitted forward individual 
physical channel is output . 


Clock output 
terminal for 
MS -SIM 


Cunning clock for MS -SIM is output. 
Details are T.EkD. 



[Advantageous Results of the Invention] 

As described above, the novel base station apparatus 
in the mobile communication system according to the present 
5 invention is best suited for high speed CDMA digital 
communications . 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Fig- 1] 

Fig. 1 is a block diagram showing a functional 
10 configuration of a base station in accordance with the 
present invention. 
[Fig. 2] 

Fig. 2 is a diagram illustrating a structure of a 
logical channel. 
15 [Fig. 3] 

Fig. 3 is a diagram illustrating a structure of a 
physical channel. 
[Fig. 4] 

Fig. 4 is a diagram illustrating signal formats of 
20 the physical channel. 
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EFig. 5} 

Fig, 5 is a diagram illustrating format of reverse 
common control physical channel signal. 
[Fig. 61 

5 Fig. 6 is a diagram illustrating correspondence 

between physical channels and logical channels . 
[Fig. 7] 

Fig. 7 is a diagram illustrating a mapping example 
of a logical channel onto a perch channel. 
10 [Fig. 8] 

Fig. 8 is a diagram illustrating a PCH mapping scheme. 
[Fig. 9] 

Fig. 9 is a diagram illustrating a FACH mapping 
scheme. 
15 [Fig. 10] 

Fig. 10 is a diagram illustrating a mapping of DTCH 
and ACCH onto a dedicated physical channel. 
[Fig. 11] 

Fig . 11 is a diagram illustrating ACCH mapping scheme . 
20 [Fig. 12] 

Fig. 12 is a diagram illustrating a method of using 
W bits; 
[Fig. 13] 

Fig. 13 is a block diagram showing a configuration 
25 of a convolutional encoder. 
[Fig. 14] 

Fig. 14 is a diagram illustrating an SFN (system frame 
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number) transmission example. 
[Fig. 15] 

Fig. 15 is a diagram illustrating a structure of SFN 

bits. 
5 [Fig. 16] 

Fig. 16 is a block diagram showing a configuration 
of a forward long code generator, 
[Fig. 17] 

Fig. 17 is a block diagram showing a configuration 
10 of a reverse long code generator. 
[Fig. 18] 

Fig. 18 is a diagram illustrating a short code 
generating method. 
[Fig. 19] 

15 Fig. 19 is a block diagram showing a configuration 

of a short code generator for a long code mask symbol. 
[Fig. 20] 

Fig. 20 is a block diagram showing a spreading code 
generating method using a long code and short code . 
20 [Fig. 21] 

Fig. 21 is a block diagram showing a configuration 
of a spreader. 
[Fig. 22] 

Fig. 22 is a diagram illustrating a random access 
25 transmission scheme. 
[Fig. 23] 

Fig. 23 is a diagram illustrating an example of a 
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multicode transmission method? 
[Pig. 24J 

Fig. 24 is a diagram illustrating another example of 
a multicode transmission method; 
5 [Fig. 25] 

Fig. 25 is a diagram illustrating a frame structure 
for 1544 kbits/s used for transmitting ATM cell. 
■ [Fig. 26] 

Fig. 26 is a diagram illustrating a frame structure 
10 for 6312 kbits/s used for transmitting ATM cell. 
[Fig. 27] 

Fig. 27 is a diagram illustrating a pulse mask at an 
output terminal of a /JT-G703 6312 kbits/s system. 
[Fig. 28] 

15 Fig. 28 is a diagram illustrating a structure of an 

idle cell. 
[Fig. 29] 

Fig. 29 is a diagram illustrating an example of a link 
structure (ATM connection) between a BTS and MCC. 
20 [Fig. 30] 

Fig. 30 shows a connecting configuration of AAL-Type 



[Fig. 31] 

■ _ * 

Fig. 31 shows a connecting configuration of AAL-Type 

25 5. 

[Fig. 32] 

Fig. 32 is a diagram illustrating an AAL-2 format. 
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[Fig. 331 

Pig. 33 is a diagram illustrating a SAL format. 
[Fig. 34] 

Fig. 34 is a diagram illustrating an AAL-5 format* 
5 [Fig. 35] 

Fig. 35 is a diagram illustrating a signal format of 
a timing cell. 
[Fig. 36] 

Fig. 36 is a diagram illustrating super frame 
10 positions. 
[Fig. 37] 

Fig. 37 is a diagram illustrating transmission line 
estimation using multiple pilot blocks. 
[Fig. 38] 

15 Fig. 38 is a diagrams illustrating SIR based closed 

loop transmission power control. 
[Fig. 39] 

Fig. 39 is a diagram illustrating transmission power 
control timings. 
20 [Fig. 40] 

Fig. 40 is a diagram illustrating transition to the 
closed loop transmission power control. 
[Fig. 41] 

Fig. 41 is a diagram illustrating reverse 
25 transmission power control during inter -cell diversity 
handover . 
[Fig. 42] 
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Fig. 42 is a diagrairt illustrating forward 
transmission power control during inter-cell diversity 
handover . 
[Fig. 43] 

5 Fig. 43 is a flowchart illustrating a synchronization 

establishment flow of a dedicated physical channel. 
[Fig. 44] 

Fig. 44 is a sequence diagram illustrating an example 
of an inter-cell diversity handover processing in packet 
10 transmission. 
[Fig. 45] 

Fig. 45 is a diagram showing an example of a connection 
configuration during an inter- sector handover in a reverse 
dedicated physical channel (UPCH) . 
15 [Fig. 46] 

Fig. 46 is a diagram showing an example of a connection 
configuration during an inter- sector handover in a forward 
dedicated physical channel (UPCH) . 
[Fig. 47] 

20 Fig. 47 is a diagram showing an example of a connection 

configuration during an inter- sector handover in a reverse 
common control physical channel (RACH) . 
[Fig. 48] 

Fig. 48 is a diagram showing an example of a connection 
25 configuration during an inter- sector handover in a forward 
common control physical channel (FACH). 
[Fig. 49] 
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Fig. 49 is a diagram illustrating an example of a 
switching sequence from a common control physical channel 
to a dedicated physical channel. 
[Pig. 50J 

5 Fig. 50 is a diagram illustrating an example of a 

switching sequence from a dedicated physical channel to 
a common control physical channel, 
[Fig. 51] 

Fig. 51 is a diagram illustrating a format of an idle 

10 cell . 

[Fig. 52] 

Fig. 52 is a diagram illustrating a format of a cell 
header . 
[Fig. 53] 

15 Fig- 53 is a diagram showing a routing bit using 

position. 
[Fig. 54] 

Fig, 54 is a diagram illustrating an outline of the 
band assurance control. 

20 [Fig. 55] 

Fig. 55 is a flowchart illustrating ATM cell 
transmission control. 
[Fig. 56] 

Fig. 56 is a flowchart illustrating an AAL type 2 cell 
25 assembling processing. 
[Fig. 571 

Figs. 57 are diagrams illustrating examples of cell 
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transmission sequence data, 
[Pig. 58 J 

Fig. 58 is a diagram illustrating an example of an 
AAL type 5 format. 
5 [Fig. 59] 

Fig. 59 is a diagram illustrating an example of a SSCOP 
sequence. 
[Fig. 60] 

Fig. 60 is a diagram illustrating an intersection 
10 point in the BTS* 
[Fig. 61] 

Fig. 61 is a flowchart illustrating a procedure of 
establishing SFN time synchronization in a BTS. 
[Fig. 62] 

15 Fig. 62 is a diagram illustrating a BTS SFN clock phase 

compensation value calculation method. 
[Fig. 63] 

Fig. 63 is a flowchart illustrating a cell loss 
detection process . 
20 [Fig. 64] 

Fig. 64 is a diagram illustrating a configuration of 
software of each mode. 
{Fig. 65] 

Fig. 65 is a diagram illustrating a memory allocation 
25 of PC cards. 
[Fig. 66] 

Fig, 66 is a diagram illustrating a debugging 
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operation* 
[Fig. 67} 

Fig. 67 is a diagram illustrating a coding scheme of 
a BCCH1 or BCCH2 (16 ksps ) logical channel; 
5 [Fig. 68] 

Figs. 68 are diagrams illustrating a coding scheme 
of a PCH (64 ksps) logical channel. 
[Fig. 69] 

Fig. 69 is a diagram illustrating a coding scheme of 
10 a FACH-long (64 ksps) logical channel* 
[Fig. 70] 

Fig. 70 is a diagram illustrating a coding scheme of 
a FACH-short (normal mode) (64 ksps) logical channel. 
[Fig. 71] 

15 Fig. 71 is a diagram illustrating a coding scheme of 

a FACH-short (Ack mode) (64 ksps) logical channel. 
[Fig. 72] 

Fig. 72 is a diagram illustrating a coding scheme of 
a RACH-long (64 ksps) logical channel 
20 [Fig. 73] 

Fig. 73 is a diagram illustrating a coding scheme of 
a RACH-short (64 ksps) logical channel. 
[Fig. 74] 

Fig. 74 is a diagram illustrating a coding scheme of 
25 an SDCCH (32 ksps) logical channel. 
[Fig. 75] 

Fig. 75 is a diagram illustrating a coding scheme of 
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an ACCH (32/64 ksps ) logical channel 
[Fig. 76] 

Pig* 76 is a diagram illustrating a coding scheme of 
an ACCH (128 ksps) logical channel; 
5 [Fig. 77] 

Fig. 77 is a diagram illustrating a coding scheme of 
an ACCH (256 ksps) logical channel; 
[Fig. 78] 

Fig. 78 is a diagram illustrating a coding scheme of 
10 a DTCH (32 ksps) logical channel; 
[Fig. 79] 

Fig. 79 is a diagram illustrating a coding scheme of 
a DTCH (64 ksps) logical channel; 
[Fig. 80] 

15 Fig. 80 is a diagram illustrating a coding scheme of 

a DTCH (128 ksps) logical channel; 
[Fig. 81] 

Fig. 81 is a diagram illustrating a coding scheme of 
a DTCH (256 ksps) logical channel; 
20 [Fig. 82] 

Fig. 82 is a diagram illustrating a coding scheme of 
a DTCH (512 ksps) logical channel; 
[Fig. 83] 

Fig. 83 is a diagram illustrating a coding scheme of 
25 a DTCH (1024 ksps) logical channel; 
[Fig. 84] 

Fig. 84 is a diagram illustrating a coding scheme of 
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an UPCH (32 ksps> logical channel j 
[Fig. 85J 

Fig. 85 is a diagram illustrating a coding scheme of 
an UPCH (64 ksps) logical channel; 
5 [Fig. 86] 

Fig. 86 is a diagram illustrating a coding scheme of 
an UPCH (128 ksps) logical channel; 
[Fig. 87] 

Fig. 87 is a diagram illustrating a coding scheme of 
10 an UPCH (256 ksps) logical channel; 
[Fig. 88] 

Fig. 88 is a diagram illustrating transmission 
timings of a perch channel and common control physical 
channel . 
15 [Fig. 89] 

Fig. 89 is a diagram illustrating transmission 
timings of a reverse common control physical channel 
(RACH) . 
[Fig. 90] 

20 Fig. 90 is a diagram illustrating transmission and 

* 

reception timings of a dedicated physical channel (during 
non-DHO) . 
[Fig. 91] 

Fig. 91 is a diagram illustrating transmission and 
25 reception timings of a dedicated physical channel (during 
DHO) 

[Fig. 92] 
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k 

Fig. 92 is a diagram illustrating a transmission 
pattern of perch channels* 
[Pig. 93] 

Fig* 93 is a diagram illustrating a transmission 
5 pattern of a forward common control channel (for FACH) . 
[Fig* 94] 

Fig. 94 is a diagram illustrating a transmission 
pattern of a forward common control channel (for PCH). 
[Fig. 95] 

10 Pig. 9 5 is a diagram illustrating a transmission 

pattern of a reverse common control channel (for RACH) . 
[Fig. 96] 

Fig. 96 is a diagram illustrating a transmission 
pattern of a dedicated physical channel (during high speed 
15 closed loop transmission power control) . 
[Fig. 97] 

Fig. 97 is a flowchart illustrating a CPS PDU (content 
provider system protocol data unit) assembling method 
(other than RACH). 
20 [Fig- 98] 

Fig. 98 is a flowchart illustrating a CPS PDU 
assembling method (RACH) . 
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[Name of Document] ABSTRACT 
[Abstract] 

[Problem to be Solved] 

A base station apparatus in a mobile communication 
system which is best suited for high speed CDMA digital 
communications . 
[Solving Means] 

The base station apparatus has a transmission and 
reception amplifying section that amplifies a CDMA signal 
transmitted to or received from a mobile station, a radio 
section connected to the transmission and reception 
amplifying section to subject a baseband- spread 
transmitted signal to a D/A conversion and then to an 
orthogonal modulation and to subject a received signal to 
a quasi- synchronous detection and then to an A/D convention , 
a baseband signal processing section connected to the radio 
section to execute baseband signal processing on the 
transmitted signal and the received signal, a transmission 
path interface connected to the baseband signal processing 
section to interface an external channel, and a base 
station control section to control radio channel 
management, setting and releasing of radio channels and 
so on. Communication with the external channel is carried 
out using an ATM cell. Communication with the mobile 
station using the CDMA signal is carried out by mapping 
a plurality of logical channels onto a plurality of 
physical channels . The CDMA signal is spread using two 



types of spreading sequence codes including a short and 
long spreading sequence codes . 
[Selected figure] Fig. 1 
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